

















BASE CARBON 


on the nose every time ~~. 





WITH SURFACE AUTOCARB 
AUTOMATIC CARBON POTENTIAL CONTROL 


New high physicals in carburized gears—better tooth-to-tooth and 
gear-to-gear uniformity — faster cycles— automatic compensation for 
changes in work surface area during furnace operation 


These are the chief benefits Warner Gear Division, Muncie, Ind , 
achieves in its most recent continuous gas carburizing line, using the 
‘Surface’ fully automatic carbon potential control systein. In a nutshell: 
The Surface dewpoint recorder-controller periodically checks carbon 
potential in each of three zones in the furnace (in a range of .3 to 
1.1% carbon), controls mixing valves to deliver correct additions 
of air or gas to maintain desired carbon potential in each zone. This 
system eliminates the human element in controlling carbon potential. 
It also provides Warner Gear with the necessary close control re- 
quired for the practical carburizing of gears with near-eutectoid sur- 
face carbon concentrations. 


Write for Literature H-54-2, or better still, see the demonstration of 
the ‘Surface’ automatic direct-reading carbon potential control sys- 
tem—at the Metal Show in Chicago Nov. 1-5: Booth 714. 7 


SURFACE COMBUSTION CORPORATION TOLEDO 1, OHIO 


ALSO MAKERS OF 


Aathabar HUMIDITY CONDITIONING Jjanttrol AUTOMATIC SPACE HEATING 
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National Metal Congress 


Meetings and Events 


Consolidated program of all Congress activities, p. 78; technical programs 
and papers of all cooperating societies, p. 81 to 85. 


National Metal Exposition 


Exhibitors, booth numbers and descriptions of products in ten subject categories. 
Engineering Articles 


Rare Earths in Stainless Steels, by Howard O. Beaver 
While rare-earth oxides and misch metal are useful degasifiers in complex and 
high-chromium-nickel austenitic steels, residuals from misch metal are necessary to 


correct brittleness at forging range. The authors have found no detrimental effects to 
other physical properties. 


Brittle Failure of Steel Structures—Factors of Importance, by M. E. Shank 
Brittle fractures in steel plate structures result from a combination of stress (residual 
locked-in, thermal or working — not necessarily impact), stress concentration and 
triaxiality at notches, cracks or defects in workmanship, and steel of composition 
microstructure and treatment which gives a high transition temperature for 
tough-to-brittle type of fracture. 


Hydrogen Embrittlement of a Titanium Alloy, By Major R. J. Kotfila and Lt. E. F. Erbin 


Recent failures of titanium alloy components have been ascribed to hydrogen, and 
it is demonstrated here that this interstitial element lowers the tensile ductility of the 
3% manganese complex alloy, the effect becoming most pronounced with decreasing 
strain rate at room temperature. 





Nickel Plating From Sulphamate Baths, by Myron B. Diggin 
Nickel plated from sulphamate-chloride solutions containing an organic addition 


agent has compressive internal stresses, high tensile strength, and hardness 
without brittleness. Possible applications are mentioned 


Research in Canada, by Harold J. Roast 


Government-sponsored scientific research in Canada is a $35,000,000 business 
carried on by the National Research Council in 15 large and modern buildings by 
a staff of 2000. Varied metallurgical projects, both scientific and practical, are pursue 





Skin Milling by Chemical Solution, by Manuel C. Sanz 
Hot alkaline baths under adequate control can dissolve aluminum alloys at uniform 
rates and at such speeds as to compete with skin milling, and to open new avenues 
in airframe construction and parts design. 

Nitrogen-Arc Welding of Copper Promises Economies 
Digest of two articles originally published in British Welding Journal 


Table of Contents Continued on Page 3 
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GET MORE HOURS OF SERVICE FROM 
Thermalloy* radiant tubes 


Make Electro-Alloys your source if you want 
radiant tube assemblies that will give more life 
and reduce maintenance costs. 

All components are produced in suitable analy- 
ses under close metallurgical supervision, and 
with X-ray control. The straight tube sections 
are centrifugally cast in such a way that wall 
thickness is uniform throughout; i. e., inside 
diameter and outside diameter are concentric, 
and thickness is the same the full length of the 
tube. All finished assemblies are pressure-tested 
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before shipment to insure freedom from leakage. 
As a result, you are assured of radiant tube assem- 
blies that last longer without cracking, warping 
or sagging. 

Whatever your needs in radiant tube assem- 
blies or other heat-treating equipment—you'll 
get more operating economy from high heat- 
resistant Thermalloy castings. Let us know your 
requirements. Call your nearest Electro-Alloys 
engineer or write Electro-Alloys Division, 5002 
Taylor Street, Elyria, Ohio. 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 


*Reg. U. S. Pat. Off 
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Critical Points 


Vacuum Melting — Semicontinuously 





Equipment at Universal-Cyclops Steel Corp. for producing toolsteels, stainless steels 
and high-temperature alloys is in fact a melting machine; the vacuum does not have 
to be broken and the furnace opened after every heat. The expected high quality of 
these difficult alloys can be made in unexpectedly high quantities 

A Problem in Nomenclature 
“Ductile iron” and “nodular iron” are both inexact terms for this new material 
both ingot iron and malleable can fairly be called ductile, and blackheart malleable 


contains small nodules of temper carbon — “spherulitic graphite iron” would be more 
precise, but may be too awkward to become popular. 


Book Review 


“Gases in Metals”, reviewed by Carl A. Zapffe 
This seminar presented by @ at the National Metal Congress in 1953 is a collection 
of four manuscripts by first-rate authorities which boil down and discuss a great 
variety of sometimes conflicting opinions on gas-metal phenomena 


Correspondence 


Concerning the Endurance Limit of Zirconium, by F. Forscher and J. J. Kearns 


A tew results taken from an extensive report soon to be published covering 
investigations at Westinghouse Atomic Power Div 


Barn Now Too Long 
Correc ting the correction. 


Not What It’s Cracked Up to Be, by Welton J. Crook. 


A “ghost” of the Grand Canyon. 
Data Sheet 


Thermal Conductivity of Common Refractories : 


Mean values presented in the four most prevalent units of measurement 


as charted 
by engineers at Battelle Memorial Institute. 





Digests of & Convention Papers 


Phase Relationships in the Al-V Alloy System 161 Influence of Nitrogen in Cr-Mn-Ni Steels 
Effect of Carbon and Nitrogen on Martensite 
Hardness 16] 
Texture of Warm Rolled Steel 164 
Magnetic Detector tor Transtormation 
Determinations 166 


Mechanical Properties of Ductile Irons at 
Elevated Temperatures 

Influence of Static Stress on Damping Capacity 

Phase Equilibria in the Ti-Al-Mn System 

Secondary Graphite in Ductile Iron 


Effect of Heat Treatment on Behavior of a 
Dependence of Microstructure on Hardenability 172 Cobalt-Base Alloy 


A Method for Calculating Hardenability 176 


Deformation in Magnesium 168 


Strength of Zirconium Binary Alloys at 
A Method of Predicting Hardenability ISO High Temperature 


Strength of Zirconium at Moderate Temperatures 182 Fatigue Properties of Lamellar and Spheroidal 
Detormation-Induced Martensite in Austenitic Carbides 

Stainless 184 Controlling Factor for Dendritic Growth 
Solubility of Cerium in Alpha and Gamma Iron 188 Effect of Tensile Stress on Isothermal 
Stress-Corrosion in Magnesium 190 Transformation 
Microstructural Changes in Fe-C Alloys 194 Phase Changes During Creep-Rupture Test 
Strength of Low-Carbon Martensites 196 Grinding Damage to Hardened Steel 


Transformation of Ordered Structures 199 Laves and Chi Phases 


Departments Engineering Digests of New Products 
As I Was Saving, by Bill Eisenman 5 Manufacturers’ Literature 
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leaded Steels 
an Be Forged 


This is our answer based on experience with many 
producers of forgings who have used leaded steels. 
Ledloy* and leaded alloy steels can be heated and 
forged in exactly the same manner as comparable 
standard steels. 


No modifications in forging practices have been 
necessary is the report from users of leaded steels. 


Leaded alloy steels and leaded carbon steels for forg- 
ing are available in all standard or S. A. E. composi- 
tions and in any of our standard sections. Write today 
for complete information about application of leaded 
steels to your forged product. 


*Inland Ledloy License 


Are leaded steel forgings 
readily machinable ? 


Yes, the use of leaded steel forg- 
ings will result in the same 
improved machinability as is ob- 
tained in leaded steel bars. 


Loss of lead due to heating? 


Investigation has shown that the 
exudation of lead upon heating 
leaded steels is confined prima- 
rily to the scale. The lead con- 
tent in the forging proper remains 
virtually intact. 


Does lead affect 
mechanical properties ? 


No, the addition of lead does not 
materially affect the mechanical 
properties of forging. 


Is there a health hazard? 


Not generally. With ventilation 
normally required in forge 
shops, the use of leaded steels 
does not present a hazard. 


COPPERWELD STEEL COMPANY « STEEL DIVISION + WARREN, OHIO 


a DISTRICT OFFICES 


P.O. Box 1633 
Tulsa, Oklahoma 
315 Hollenbeck Street 
Rochester, New York 
117 Liberty Street 
New York, New York 
711 Prudential Building 
Houston 25, Texas 


80 King Street West 
Toronto, Ontario, Canada 


Monadnock Building 
San Francisco 5, Calif. 


325 W. 17th Street 
Los Angeles 15, Calif. 


Jamestown, New York 


1578 Union Commerce Bidg. 143 Washington Avenue 
Cleveland, Ohio 


176 W. Adams Street 
Chicago, Illinois 
1807 Elmwood Avenue 
Buffalo, New York 


First National Bank Bidg. 7251 General Motors Bidg. 
Detroit, Michigan 


Albany, New York 
611 Beury Building 
Philadelphia 40, Penna. 
625 James Street 
Syracuse, New York 


3102 Smith Tower 
Seattle, Washington 


For export—Copperweld Steel international Company, 117 Liberty Street, New York 
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ERE S THE big issue the convention 
and show number of Metal Prog- 
ress —and I'm dropping everything to 
get this message inside the deadline 
hour. All of which makes me very hap- 
py that I'm not writing a daily column 
I like to write this column because I 
just pick out some good member (‘one of 
the six I know who reads this epistle) 
and write him a letter. So here goes 
Dear Harry: Ye Gods! it seems like 
ages since I've seen you and heard from 
you (not since that last complaint about 
the damaged book we sent you) but I 
guess it’s my fault. You have been busy 
and all I have had to do was prepare 
for the two Metal Shows and Con- 
gresses in Chicago and Los Angeles, and 
get material together for a two-day 
meeting of the Board of Trustees 
You'll be interested in a memo I pre- 
sented to the Board dealing with the 
plans and objectives for the future of 
the A.'S.M. for some ten years to come. I'll tell you all about it when I see 
you in Chicago, Nov. 1 thru 5, at the Convention. I was delighted to receive 
a note from Past-President Ben Shepherd giving a comment on my proposed 
future A.S.M. activities, which was a quotation by Daniel H. Burnham 
“Make no little plans; they have no magic to stir one’s blood and 
probably themselves will not be realized. Make big plans; aim high 
in hope and work, remembering that a noble, logical diagram 
once recorded will never die, but long after we are gone will be a 
living thing, asserting itself with ever-growing insistency. Remem- 
ber that our sons and grandsons are going to do things that would 
stagger us.” 

And there was nothing “little” contained in my plans for A.\S.M.’s progress 
Another P. P. encouraged me with the statement that “Vision is Indispens- 
able to Progress”, and I can add a paraphrase of my own from an unknown 
quotation “The Society that does not progress will perish”. The alternative 
to progress is to pass the hat every time one has a thought about increased 
service to the members. More about A.S.M.'s future in the future 

I just had a report from the Chicago hotels that over 6000 room reserva- 
tions have been granted for Show Week, and I hope you have your acknow]- 
edged reservation 

I've good news for you re the annual banquet. While in the past it has 
been a very dignified affair, it usually closed soon after 10:00 p.m. and left 
all the banqueters with no place to go. So it was decided to have a first-rate 
orchestra for dancing in the Red Lacquer Room of the Palmer House, and 
in addition (although I know you are still on the wagon) have available 
refreshments of pop, coke, 11-Up, OJ., etc., with table and stand-up (foot 
on rail) service both before the banquet and at the dance 

A new feature of Convention Week will be the Distinguished Service 
Luncheon held on Friday at the Saddle & Sirloin Club at the Stock Yards 
for all 25-year members in attendance at Chicago and for junior members 
from the educational institutions within a 150-mile radius of the convention 
city. It will be a mingling of the experienced and the novice 

I mentioned about the A‘S.M. Board of Trustees being in Cleveland for 
a two-day meeting—and meeting at the same time were the Metals Hand- 
book Committee, the trustees of the @ Foundation for Education and 
Research, the @& Teaching-Award-for-Metallurgy Committee, and in addi- 
tion, we invited all of the past presidents and their families to the pow-wow 

That made a full house, so Mill and I decided to have a picnic at Sunni- 
moor in the afternoon and evening of Thursday. The morning was overcast 
and we were quite fearful of having a wet party but I realize now that we 
had nothing to fear from the weather. We gave all our guests Indian head- 
bands with an eagle feather and these insignia produced a great cordial 
“Heap How” among all the 115 squaws and chiefs. Near the close of the 
dancing a friendly guy gave me a headband with three feathers maintain- 
ing that the “Spirits” were low and that I should represent “Three Feath- 
ers” to replenish the inventory at a low cost. Mill and I had such a good 
time we think we will have another picnic next year for more good AS.M 
Indians 

I gotta go! Just about out of white space and they tell me that they can- 
not condense type, at least not the type of column I write 

But I'll see you in Chicago, Nov. 1 through 4, and bring Betty along with 
you. She'll enjoy meeting your friends 

With my love to Betty and kindest regards to you, I am 


Cordially, 


Gut 


W.H. EIsenman, Secretary 
AMERICAN SOCIETY FOR METALS 





Solventol Di*PHASE 
cleaning superiority 
is o result of a funda- 
mentally new principle 
in metal cleaning formu- 
lations. The Di*PHASE 
principle cleans faster, 
more thoroughly than 
other detergent compo- 
sitions. It removes more 
kinds of soil from ALL 
types of metals. 

Di*PHASE compositions 
are non-toxic and tem- 
porarily inhibit corro- 
sion and rusting. 


DESIGNERS AND BUILDERS 


OF SPECIALIZED METAL 
CLEANING EQUIPMENT 


Solventol 


SEND TODAY— 


for descriptive literature 
and technical specifications 
on the new Solventol Die Phase 
Liquid Series of Metal Cleaning 
Compounds and Equipment 





SOLVENTOL CHEMICAL PRODUCTS, INC. 
DETROIT 3, MICHIGAN 


> Di-Phase mietal cleaning concentrates, baths 
ond processes are covered by US Patents Nos 
2,399,205; 2.399.267 and 27,583.165 Unre 
stricted licenses under these potents granted 
request at established royalties 
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Don’t miss Lindberg's special tour 


Plan to devote a couple of hours to the special tour 
Lindberg has arranged for you. This will take you to 
Lindberg’s beautiful Chicago plant, where you will 
see how our famous “Heat for Industry’’ equipment 
is engineered and built. 

Then we will take you to the model new plant of 
Lindberg Steel Treating Company in Melrose Park, 
where you will see much of this equipment in actual 
operation. 

Just ask any of our Lindberg people in Booth No. 
662, and the trip can be arranged at your convenience 
—or telephone us at MOnroe 6-3443. 


Lindberg Industrial Corporation (Field-erected equip- 
ment) representatives will also be in Booth 662. 


—_—_ 
armasenctt 

net? | 
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Lindberg Steel Treating Company, Melrose Park, Illinois 


LINDBERG incinierinc company 


2448 West Hubbard Street, Chicago 172, Illinois 
Los Angeles Plant: 11937 South Regentview Avenue, at Downey, California 
Associate Companies: Lindberg Industrial Corporation, Chicago, Ilinois 
EFCO-Lindberg, Ltd., Montreal, Canada ¢ Lindberg Italiana, Milan, italy 
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Revolutionary New Answer 


HE AoeonD OMe founds, 
=e 


Leading die casters are enjoying the highest quality and the lowest costs ever. Illustration shows a battery of LAKE ERIE machines in a 


plant of The ELECTRIC AUTO-LITE COMPANY 


More than 100 of these Revolutionary Lake Erie Machines have gone into service in less than 2 years 


“WEDGE CAM TOGGLE?” The revolutionary Lake Erie “Wedge Cam Toggle” 
has provided a new standard of comparison for increased die casting production. 
This self-compensating toggle clamp automatically takes up clearances in the dies 
due to contraction and expansion of the molds during production or shut-down 
periods, and, at the same time, engages and disengages easily without binding. This 
is accomplished by the use of a circular cam contact surface together with rolls 
which guide the toggles during engagement and disengagement. The toggle action is 
actuated by a hydraulic cylinder which provides smooth, rapid opening and closing. 


“PRESSURE PAC” This patented unit consists of automatic pressure booster 


in the hydraulic circuit between the accumulator and the injection cylinder. It pro- 


vides the necessary pressure to feed the shrink or compress the porosity at the 
time of solidification of the metal. The standard unit is arranged for 2-to-1 pres- 
A gg PS on 7 sure increase. Special units are available for higher pressure ratios. 
The “Wedge Cam Toggle” is an exclusive 

Lake Erie Engineering design. 


~~ 
~ 
: - er 
— 
ne an we “ 
=> = 
= aw ee, _" > Sa ~ ee SE Mle eee 
, fre 8.9 gee cle @ roll eae 3 — é « 
SPA Tee iT ==) = 


« ns a 
- o>? { 
- . - 
o> o 
. way 
— 
—— 
——-* : 

, a ! a] 
r 
ff 

















To Die Casting Problems 


... these new die 
casting machines have 
increased production 
15% to 25% 


hy Tats 


ENGINEERING CORP. 
BUFFALO. NY. U.S.A. 


eee a 


Lake Erie's patented “Wedge Cam Toggle” and 
“Pressure Pac” injection unit provide the industry 
with the first major improvements in die casting 
machines in many years. In addition to these two ex- 
clusive contributions to improved production, Lake 
Erie Die Casting Machines incorporate a number of 
other engineering advancements —all of which com- 


With all shrouding removed the clean, sturdy construction of Lake Erie Die Casting 
Machines is self-evident. All parts easily accessible. Model shown is standard AH-GOP 


cold chamber machine rated 600 tons. 


Illustrations, specifica 
tions, application data - 
all are here in complete 
detail with full explana 
tion of the patented 
“Wedge Cam Toggle 
and ‘Pressure Pac’ pro 
duction advantages. 


bine to give you die casting equipment which 
through its increased earning power makes other ma- 
chines obsolete. 

These industry-proven Lake Erie Die Casting Ma- 
chines are available in 10 models, ranging from 100 
to 1000 ton capacity and for casting all the usual non- 
ferrous metals and alloys. 


OPERATING FEATURES 


@ Patented “Wedge Cam Toggle” 


Self-compensating adjustment for heat 
expansion 


Increased hourly production due to 
positive clamping pressure during each 
machine cycle. 


@ Patented “Pressure Pac” 
Feeds the shrink or compresses porosity 


during solidification of aluminum, 
magnesium and brass 


Irons out the skin surface gas lines 
Provides denser castings 


Simplified maintenance of all elements including 
manifold valve block. Faster job set-up Jack 
Screw” pedestal mounting of the injection cylinder 
facilitates faster change-over from high or low posi 
tions of the injection sleeve. Pushbutton control 
Automatic continuous cycle or a single cycle oper 
ation available. Hydraulic core pulls may be oper 
ated on four sides of the platen. Electrical interlock 
with core-pulls prevents die jam. 


LAKE ERIE 
ENGINEERING CORP. 


General: Offices and Plant 


620 Woodward Ave., Buffalo 17, N. Y. 


District Offices in NEW YORK * CHICAGO * DETROIT © PITTSBURGH 


Representatives in Other US. Cities and Foreign Countries 


HYDRAULIC PRESSES e DIE CASTING MACHINES 
ROLLING MILL AUXILIARY EQUIPMENT 


LAKE ERIE & 


























Tests for Determining 
Mechanical Properties of Alloy Steels 


This 1s the sixth of a series of advertisements dealing with basic facts about alloy steels. Though 
much of the information is elementary, we believe it will be of interest to many in this field, includ- 


ing men of broad experience who may find it useful to review fundamentals from time to time. 























The types of tests used to evaluate the mechanical 
properties of an alloy steel depend upon the end use 
of the steel involved. Generally speaking, mechanical 
properties are determined by tension, bend, and hard- 
ness tests, and by a group of special tests employed 
on tubular and wire products. These are discussed 
briefly in the following paragraphs. 

(1) Tension tests provide means of determining 
tensile strength, yield point, yield strength, proof 
stress, proportional limit, per cent elongation, and 
per cent reduction of area. This sort of test subjects 
the steel to stresses resulting from the application of 
an axial tensile load to the specimen ends, the load 
being sufficient to rupture the specimen. 

(2) Bend tests often aid in determining the duc- 
tility of steel. The severity of such a test depends 
largely upon the bending radius used. Several factors 
influence the length of radius, including thickness of 
the test specimen, width of test specimen, direction 
of test, chemical composition, tensile strength of 
specimen, etc. 

(3) Hardness tests determine the steel’s resistance 
to penetration. This characteristic is most commonly 
measured by the Brinell Test or the Rockwell Test. 
In the former, pressure is applied to the surface of 
a test specimen by means of a ball 10 mm in diameter. 
Two diameters of the resulting impression are meas- 
ured and averaged, the average being used to determine 


BETHLEHE 
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the hardness number by means of a conversion table. 
In the Rockwell Test, the degree of hardness is read 
on a gage; hardness is measured by the penetration 
of a diamond point or a '/,,-in. steel ball. Rockwell 
“C” scale readings are used in connection with the 
diamond point; “B’ scale in connection with the 
steel ball. The “C” and “B” are the most commonly 
used of the several Rockwell scales. 

(4) Special additional tests are often made on 
tubular and wire products. These include such 
items as hydrostatic and manipulating tests, and 
torsion and wrapping tests, the latter two being used 
only with wire. 

The subject of testing and its relationships to the 
end uses of alloy steels has been given broad study 
by Bethlehem metallurgists. If you desire, they will 
be glad to discuss any phase of it with you, and also 
give unbiased opinions on such matters as analysis, 
proper selection of steels, machinability, etc. Call for 
their services at any time. 

And when in the market for alloy steels, remember 
that Bethlehem can furnish the entire range of AISI 
standard analyses, as well as special-analysis steels and 
all carbon grades. Your inquiries will be welcomed. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


TEELS 
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wt GULF SUPER QUENCH 





TT aits ceases es tems aan et ow ene kan ae nent 


GULF OIL CORPORATION - GULF REFINING COMPANY 


Room 1822, Gulf Building, Pittsburgh 30, Pa. MP 
Gentlemen 


Please send me, without obligation, a copy of your new 24-page brochure 
dealing with the application and advantages of Gulf Super-Quench 


SERVES 


= —~— Nome 
INDUSTRY nee 
Compony 


Address 
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WHAT’S NEW IN CREEP TESTING? 


AXIAL ALIGNMENT ASSURED 
on this machine 


THE RIEHLE CREEP TESTING MACHINE 
determines the stress required to rupture a 
specimen as well as the creep properties up to 
rupture, Capacity, 12,000 pounds. 

Exclusive ball-seated loading clevis insures that 
specimen holders have freedom of motion, are 
self-aligning. So specimen is free from bending 
moments which would give erroneous results. 

Hydraulic recoil absorber gently lowers 
weight when specimen fails. 

Electrical equipment can be furnished as part 
of the Richle ‘package,’ complete with wiring. 
Yet ample space has been allotted on panel 
and inside machine for alternate electrical 
equipment if desired. Integral control and 
electrical panel can be mounted on left or right 
side — favoring multiple installations in pairs, 
saving floor space. 

Automatic, electrically operated and controlled 
lever leveler can be furnished for maintaining 
lever in a horizontal or fixed position. When 
testing materials with relatively large amounts of 
Strain occurring before failure, this feature is 
necessary. 

Motorized elevator lifts weights, eliminates 
manual handling. 











Furnace can be provided to meet your specifications 
... is readily accommodated by machine 

design. Counter-balanced furnace can easily 

be moved vertically, as well as in a sufficient 
lateral arc for centering about specimen. 

Grip holders are furnished to your 

specifications . . . determined by temperature, 
type of specimen and size. 


Richle Creep Testers are available with 
all equipment described above — or, less any 
equipment not desired, 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-1054, East Moline, Illinois 


Yes, send me new free bulletin on the new Riehle 
Creep Testing Machine. 


FIRM NAME 





TITLE 
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Portable Hardness Testers 
Portable hardness testers available 
in two sizes have been announced by 
Riehle Testing Machines Div. Model 
PHT-1 tests specimens up to 4% in. 


in diameter, while Model PHT-2 ac- 
commodates specimens up te 12 in. 
Testers weigh only a few pounds, 
come in handy carrying cases, and 
simply clamp onto specimens. They 
employ standard Rockwell indentor 
and loadings. 

For further information circle No. 1255 
on literature request card on p. 32-B. 


Aluminum Alloy 
A new 


high-strength, non-heat- 
treatable aluminum alloy, K186, es- 
pecially designed for weldability and 
adaptability to structural applications 
has been announced by Kaiser Alu- 
minum & Chemical Corp. The new 
alloy is available in sheet and plate 
form, in a full range of tempers. Nom- 
inal composition is 4.0° magnesium, 
0.45% manganese and 0.10% 
mium. Typical mechanical properties 
of K186 in various tempers are: 

zB YS Elong., 

1000 1000 “% in 
Temper psi psi 2 in. 


chro- 


0 38 17 
H 32 42 30 
H 34 17 37 
H 112 39 19 


In the annealed condition, K186 has a 
tensile strength approximately 30% 
greater than 52S. Standard finishing 
procedures may be used with K186 
and corrosion resistant anodized fin- 
ishes can be applied. Typical applica- 
tions include unfired pressure vessels, 
structural towers, welded boat hulls, 
rocket motor tubing, guided missile 
containers, aircraft carrier elevators, 


trusses and girders, truck and trailer 
frames, tanks, pipelines and scaffold- 
ing. 

For further information circle No. 1256 
on literature request card on p. 32-B. 


Controllers 
Leeds & Northrup has announced a 
new Speedomax Type H_ indicating 
controller and a new line of automatic 
temperature controls. Chief advan- 
tages of the new temperature con- 
trols are the beiter than 50% reduc- 
tion in panel 
indication of 


continuous 
position and 
stepped-up rate action and reset re 
sponse. The new line will be available 
for the usual control actions — pro- 
portional position-adjusting 
type, and duration adjusting type, the 
latter two having proportional, reset 
and rate actions. 


space, 


valve 


action; 


For further information circle No. 1257 
on literature request card on p. 32-B. 


Heaviest Plate Shear 

A shear which will cut heavier plate 
than any previously built has been an- 
nounced by the Cleveland Crane & 
Engineering Co. The machine is de 
signed for production shearing of steel 
plate in sizes up to 8 ft. long by 1% 
in. thick. It is ruggedly constructed 


with end housings, crown and bed 


welded into a solid one-piece unit. The 
machine operates on the pivoted-blade 
principle, the blade traveling in a cir 
cular path without the use of guides 
and slides common with guillotine 
type shears. The operating speed is 


twenty-two strokes per minute. Ad- 
justments are provided to enable slit 
ting and notching. 


For further information circle No, 1258 
on literature request card on p. 32-B. 


Copper Alloy 

A new copper-manganese-tin alloy 
will be shown by the Malayan Tin 
Bureau at the National Metal Expo 
sition. This new copper alloy, con 
taining 15% manganese and 6% tin, 
is a recent development of the Tin 
Research Institute laboratory in Eng 


land. The white, ternary alloy has 


a DD erm cee 


Automatic Furnace 


An automatic pusher type furnace 
specially designed for bright brazing 
stainless steel at temperatures up to 
2150° F. has been announced by the 
Harper Electric Furnace Corp. It is 
adaptable for 


continuous brazing 


stainless steei with copper or stainless 
steel brazing compound. Sequence of 
operations is automatically timed and 
synchronized. The furnace is a self 
contained unit and is engineered for 
integration in production lines. 


For further information circle No, 1259 
on literature request card on p. 32-B. 
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ee « AT MUCH LOWER COST 


For 95% of your quenching jobs, you don’t have to use expensive compounded 
oils. Sun’s low-cpst quenching oils will give the same uniform results, assure fast 
and thorough quenching, help increase production and lower maintenance. The 
booklet “Sun Quenching Oils’’ tells the complete story. For your copy, call your 
nearest Sun office or write SUN Or. Company, Philadelphia 3, Pa., Dept. MP10. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY UNOC 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 























good mechanical properties, can be 
readily cast, forged, rolled, 
and otherwise processed. 


stamped 
It is corro- 
sion resistant and can be plated. Since 
manganese is fairly plentiful, this 
alloy is cheaper than nickel silver. 
For further information circle No. 1260 
on literature request card on p. 32-B. 


Quenching 

Controlled quenching of round, flat, 
shafted, or irregular parts is provided 
by a series of quenching presses made 
by the Gleason Works. These machines 
are designed to hold and align heated 
parts during the quenching process, 
so that they may be hardened with a 


oa Ls 
els : 
19994 


minimum of distortion. 
the quenching completely 
automatic. Quenchant is forced uni- 
formly over and around the heated 
part, the rate of flow being controlled 
at all stages of the quenching cycle. 
Each quenching press has a built-in 
pumping 


Operation of 
cycle is 


system and 
presses for flat, 


reservoir. In 
round and irregular 
parts, the heated part is held between 
two dies while the quenching takes 
place. The rolling quench machine for 
quenching shafts or similar parts rolls 
the part under pressure during the 
quenching cycle so that hardening is 
with distortion. 
For further information circle No. 1261 
on literature request card on p. 32-B. 


achieved minimum 


Carbides for Machining 


Adamas Carbide Corp. has an- 
nounced four carbide grades for appli- 
cations where extremely difficult ma- 
chining operations are involved. Grade 
434 contains four carbides which give 
it high shock resistance, as well as 
good wear resistance for very heavy 
cuts, both continuous and interrupted. 
This grade cannot be used for finish 
cutting. Grade 548 finds application 
for general finishing and light rough- 
ing and finishing when interrupted 
Grade GG is a 
suitable for hot 
working and removal of hot welding 
flash. 


ly heavy roughing cuts on steel. 


cuts are encountered. 
high tantalum grade, 


It can also be used for extreme- 
Grade 
474 is a modification of grade GG de 


scribed above. It is not as strong, but 
will give better wear resistance. 

For further information circle No. 1262 
on literature request card on p. 32-B. 


Electronic Controller 

Wheelco Instruments Division has 
announced a new instrument for con 
trolling process variables in such oper- 
ations as_ heat 
treating and ex- 
T he 
housing of the in- 
strument is in 


trusion. 


two compart- 

ments, one for 

the meter, the 

other for the controls. Meter move 
ment is of the plug-in type and self 
contained. A modification of the basic 
high-resistance D’Arsonval galvanom- 
eter movement was made. Standard 
components are used in the electronic 
control chassis so that they can be 
easily replaced. A viewing 
window makes for easy scale reading. 
For further information circle No. 1263 
on literature request card on p. 32-B. 


conical 


Welding 
A new material 
S. Stone 


metal to 


organic welding 
has been announced by U. 
Metal to glass, 


porcelain, and 


ware Co. 


metal to metal ad 


mS 


hesions pass rugged peel and shear 
tests. 
and can be 


Tyzoweld comes in rod form 
applied with moderate 
heat and little or no pressure. Powder 
and paste adaptions are also available. 
For further information circle No. 1264 
on literature request card on p. 32-B. 


Hard-Facing Alloys 

Three new cobalt-chromium-tung 
sten hard-facing alloys in welding rod 
form have been announced by Crobalt, 
Inc. They 


iron parts to increase high hardness 


are applied to steel and cast 


and high resistance to abrasion, cor- 


rosion, oxidation and impact. They 
properties at red heat, 


can be heated to 1600° F. 


retain these 
with no per 
manent loss of hardness, and are not 
affected by repeated heating and cool 
ing. These alloys are applied by oxy 
acetylene torch or inert are welding 


using standard hard-facing proce 








themselves. 





PG LAFAYETTE STREET © NEW YORK 12, W. Y. 


CULE LESS 


The Rolling Test 
is Practical 
Common Sense 


Q The MODEL B shown 


9” Center Distance 


STUDY THESE PICTURES and re- 
flect how ingeniously and simple 
every gear problem has been 
solved, including pinions with 
shaft, small gear 1/2" center dis- 
tance, worm gears, spiral gears 
and even bevel gears. All without 
extra attachments. 


NOTE that in the PARKSON the 
tests are being made on fixed 
arbors or studs avoiding rotating 
shafts or bearings liable to intro- 
duce errors not in the gears 


Send for New Literature—Code GINS! 


@ Indicates RUN-OUT, CENTER DIS- 
TANCE by 1/1000 vernier, BACK- 
LASH, TOOTH JUMP, etc. 


@ it catches the error directly in 
the shop where the gears are cut. 


takes in SPUR 
WORM 
SPIRAL and 
BEVEL GEARS 
from 1/4" to 


COMPLETE LINE 
OF PRECISION 
INSTRUMENTS 








CTOBER 1954, PAGE 





SMALL 
INTRICATE 
PARTS 
PRODUCTION 
WITH... 


You'll eliminate costly machin- 

ing Operations and cut tooling 

and production costs with Invest- 

ment Casting. This process is the 

economical way to - 

® Cast intricate, undercut parts 
to critical dimensions and 
finishes. 

® Cast parts where limited vol- 
ume or high temperature of 
metal does not permit use of 
die-casting. 

® Cast parts with shapes too in- 
tricate to forge. 

® Cast metals that are too hard 
for economical machining or 
finishing. 

We are in a position to offer you 

assistance in planning your own 

investment casting department 

or, we will gladly recommend 

casting firms that can handle the 

operation for you. This service 

will not obligate you in any way. 


WRITE TODAY FOR THE 
INVESTMENT CASTING STORY 


This free 12-page book- 
let—“‘MODERN PRE- 
CISION INVEST- 
MENT CASTING”— 
contains complete infor- 
mation on the Invest- 
ment Casting Process. 
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dures. They consist of a dense, hard 
layer of complex wear-resistant car- 
bides evenly distributed in a cobalt 
matrix. 


For further information circle No. 1265 
on literature request ecard on p. 32-B. 


Spray Washer 

A new spray washer that can be 
used as a single unit or combined into 
a multi-stage washer to suit the needs 
of the user has been announced by 
the Detrex Corp. Units can be assem- 
bled either by bolting or welding. A 
range of sizes from a spray length of 
4 through 10 ft. is available. Each 


washer unit will accommodate work 
up to 30 in. wide. Several different 
heights are available in the washer 
openings—from 24 to 60 in. The tanks 
themselves are constructed of 3/16 in. 
steel plate and hold 600 to 1000 gal. 
of solution. The washer is designed 
for use of phosphate coatings of the 
iron-phosphate type. 

For further information circle No. 1266 
on literature request card on p. 32-B. 


Ultrasonic Energy 
Generator 
Rich-Roth Laboratories have an 


nounced a wide-range, 400-watt, ultra- 
sonic energy generator, and a variety 
of transducers for production line or 
laboratory 


degreasing, emulsifying 


and impregnating. The 400-watt gen- 
erator is tunable over the frequency 
range from 10 to 1200 ke. per sec. 
Ready selection of output impedances 
couples the generator to many types 
of piezoelectric and magnetostrictive 
transducers. New types of transducers 
include metal jacketed and lined fully 
enclosed water cooled treatment cham 


bers where process materials are in 
contact only with metal surfaces. 

For further information circle No. 1267 
on literature request card on p. 32-B. 


Miniature Thermal Switch 
MiniTec has announced a chemical- 

type thermal switch 3/16 in. in diam- 

eter and 3/16 in. long. Below a prede- 

termined switching temperature the re- 

sistance of the MiniTherm exceeds 10 

megohms. When 

the switch reach- 

es its switching 

temperature, the 

resistance be- 

comes perma- 

nently less than 

0.10 ohm. Current 

rating is 5 amp., - 

a-c. or d-c., continuous duty. Mini- 

Therms are available at switching 

temperatures from 150 to 400° F. in 

increments of 25°, and from 400 to 

1000° F. in increments of 50°. Accur- 

MiniTherm 

can follow temperatures rising at the 

rate of 100° per second. 

For further information circle No. 1268 

on literature request card on p. 32-B. 


acy is plus or minus 2%. 


Metering Loader 

The Industrial Heating Equipment 
has announced a new metering loader 
which will handle 100 to 5000 Ib. per 


hour of miscellaneous small parts such 
as bolts, nuts, rivets, through the use 
of a variable speed drive having a 20 
to 1 variation. The loader can be 
made to distribute the work evenly 
across the full width of the conveying 
mechanism in the appliance being fed. 
The standard hopper holds up to 1000 
lb. of average size bolts. 

For further information circle No. 1269 
on literature request card on p. 32-B. 


Carbon Controller 

The new Autocarb automatic con 
tinuous carbon controller has been an 
nounced by Surface Combustion Corp 
This instrument, used in conjunction 
with the dew point recorder, provides 








an your le ow 
y " CARILLOY STEELS 


USS Carilloy steels minimize distortion 
in power steering units for cars 


JOWER steering units are precision ma- 
chines. Every part must fit exactly. Parts 








must be interchangeable. They must be made 
to finished tolerances as small as .0001" 
They must be heat treated with minimum 
distortion. 

These rigid requirements dictate the use 
of accurately controlled alloy steels that can 
be quenched in oil. These steels must respond 
uniformly to heat treatment, time after time, 
so that many thousands of parts can be made 

all exactly alike. USS CARILLOoY steels are 
used extensively in power steering units be 
cause they help to insure the uniformity that 
is essential in all critical parts 

CARILLOY steels are giving excellent serv 
ice daily in a wide variety of precision parts 
for automobiles, aircraft, trucks, farm equip 
ment, construction machinery, rotating ma 
chines, and many other applications. These 
high quality steels are meeting some of the 
toughest requirements known to industry 
They can meet yours. For information write 
to United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania 


Torque Testing of completed steer 
ing unit. Even the heaviest steering 
loads require only 3 lbs. pull by the 
driver of an automobile with power 
steering. In addition, road shocks 
are cushioned by the power steer 
ing unit 


Worm Shafts are ground to within .0005”. Heat Treatment.uss Canusoy steels have 
Alloy steel must be used for these parts so the uniformity in response to heat treatment 
they can be quenched in oil with a minimum that is so necessary to obtain the high 
of distortion to maintain the close tolerances. strength, adequate ductility and minimum 

of distortion required in power steering units. 
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HAT piece of red-hot steel in the press jaws will soon be doing 
, yon of the toughest jobs known. It will crush taconite, just 
about the hardest of ores. This rugged service requires the 
combination of a special nickel-bearing alloy steel, and high 
reduction to secure a sound forging. In the words of Frank 
Andras (a U. S. Steel Pressman for 17 years), “We had to 
squeeze her down until the cross-sectional area was |: of the 
original ingot.”’ 

This forging will serve as the shaft in a gyratory crusher. It 
will be used in a taconite reduction plant in northern Minnesota 
where temperatures drop to 30) and 40 below zero, a bitter 
cold that causes brittle failure in ordinary steels. The shaft 
operates like the pestle in a druggist’s mortar and pestle. It 
wobbles and rolls, splitting the stubborn, rock-like taconite into 
smaller pieces. 

It requires the finest steel and equipment to produce USS 
Quality Forgings that can withstand this kind of brutal service. 
Equally important are the men who actually work on each forg- 
ing. Frank Andras, for example, has been a U.S. Steel employee 
for 33 years. His father was a forging machinist in the same 
shop for 50 years. His brother has been a Heater for 16 years. 
These are typical of the men who work on your USS Quality 
Forgings. 

Write for our free 32-page booklet that describes USS Quality 
Forgings. United States Steel, Room 4463, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 


lly had to put 

















‘the squeeze on this forging” 


| U.S. STEEL PRESSMAN 











MELTING FURNACES 








A Few of the Many 
Satisfied users of 
HEROULT FURNACES 


A.M. Byers Company 
Allegheny Ludlum Steel Corporation 
American Steel Foundries 
Crucible Steel Co. of America 
Ingersoll Steel Division, Borg-Warner Corp 
McLouth Steel Corporation 
Ohio Steel Foundry Company 
Republic Steel Corporation 
Rotary Electric Steel Company 
The Timken Roller Bearing Company 
Vanadium-Alloys Steel Company 


NEW CATALOGUE NOW READY 


Contains up-to-date information on Heroult Elec 
tric Melting Furnaces — types, sizes, capacities, 
ratings, etc. Write our Pittsburgh Office for free 
copy. 


|e ee ee 


i ELECTRIC a , TOPS FOR PRODUCTION OF HIGH GRADE STAINLESS, ALLOY AND RIMMING STEELS 





the standard of 
efficiency and safety! 


+ MBODYING the latest in mechanical and electrical equipment, 

4 these widely used furnaces are noted for their efficient per 
formance, safety, and low operating cost and maintenance. 

We welcome an opportunity to help you select and install 


the furnace best suited to your particular requirements 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in New York, Philedelphia, Chicage, Son Francisco and other principal cities 

United Stotes Stee! Export Company, New York 
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Heinzelman Installs Another .. . 


AGF HEAT TREATING FURNACE 


“AGF Customer of Long Standing” 





Fred Heinzelman & Sons—New York—Since 1915— 
one of America’s oldest and most dependable com- 
mercial heat treaters—after using a smaller AGF 
machine of the same type, liked its adaptability so 
much that they bought the newest AGF Reciprocating 
Furnace with the stationary muffle and moving hearth. 


i sh 











AMERICAN GAS FURNACE CO. 


1002 LAFAYETTE STREET — ELIZABETH 4, N. J. 


Visit AGF at the Metal Show Booth No. 843H 
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Another 
Norton 


on the job: 


Makers of famous Aloyco Valves, after testing 
many cements, standardize on MAGNORITE* 


In the Bloomfield, N. J., and Elizabeth, N. J., 
Foundries of Alloy Steel Products Company, 
high alloy steel melts are poured at tempera- 
tures up to 3100°F. from 500-lb. and 1000-lb 
high frequency furnaces. For lining these fur- 
naces the Norton Ie is MAGNORITE cement 

used for mudding-up the coil, for the dry- 
rammed crucible lining and also for capping 
the crucible and forming the pouring spout. 


Over the years the Alloy Steel Prod- 
ucts Company, world’s largest special- 
ists in high alloy, corrosion resisting 
valves, have tested many refractory ma- 
terials for the linings of their high fre- 
quency induction furnaces. 

These tests proved that Norton 
MAGNORITE cement, engineered-to-the- 
job, lasted longer and performed better 
than any other material. As a result, 
Aloyco now uses MAGNORITE cement ex- 
clusively for lining these furnaces 
still another example of how Norton re- 
fractories and refractory materials are 
engineered and prescribed to provide 
time-and-money-saving ’s. 


The Right & For YOU 


For your own induction furnace op- 
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erations, Norton will be glad to engineer 
MAGNORITE cement to your exact require- 
ments. It withstands temperatures up to 
3250°F. Its high-rammed density offers 
great resistance to metal penetration, 
erosion and chemical attack. And it is 
designed to expand slightly when sin- 
tered so that the crucible lining is free 
from shrinkage cracks that often lead to 
furnace failures. Why not run a test on 
one of your furnaces soon? 

This engineering service applies, of 
course, to any metal-melting problem 
you may have. Working with MaGNo- 
RITE*, ALUNDUM*, CRYSTOLON* and fused 
stabilized zirconia cements and special 
shapes, Norton engineers are sure to 
come up with the right answers. For de- 
tails, see your Norton Refractories Engi- 


neer, or write to Norton Company, 
Refractories Division, 329 New Bond St., 
Worcester 6, Mass. Canadian Repre- 
sentative: A. P. Green Fire Brick Co., 
Ltd., Toronto, Ontario. 


NORTON 


REFRACTORIES 


Engineered... Ty... Prescribed 


Qllaking better products... 
to make other products better 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 

















for continuous control of the carbon 
potential of the furnace atmospheres. 
It is used for control of furnace at- 
mosphere in gas carburizing, clean 
hardening and other heat treating 
processes. 

For further information circle No. 1270 
on literature request card on p. 32-B. 


Vacuum Furnace 

A 1000 lb. capacity vacuum furnace, 
the largest constructed for melting 
and centrifugally casting high-temper- 
ature alloys, has been designed and 
built by F. J. Stokes Machine Co. at 
Utica Drop Forge & Tool Corp. It will 


be used to make high-purity alloys 
for turbine blades and dises for jet en- 
gines. Vacuum processing will give 
these alloys greater tensile and stress- 
rupture strength than conventional at- 
mospheric-processed material. Utica’s 
new furnace is designed to carry out 
all the heating, melting, alloying, and 
casting operations within the vacuum 
chamber. 


For further information circle No, 1271 
on literature request card on p. 32-1. 


Inspection 

A new magnetic particle inspection 
kit has been announced by Magnaflux 
Corp. It is designed for preventive 
maintenance inspection, weld inspec- 
tion, and limited volume inspection of 
surface 


any magnetic part where 


cracks are suspected. The Magnaflux 


Y-5 yoke kit comes in a metal carry 
ing case, about the size of a fishing 
box, and weighs less than 30 lb. The 
yoke itself is the magnetizing and 
testing instrument. Powder, powder 
bulbs, and operating instructions com 
plete the kit. It is equipped with a 100 
ft. cord and draws only 6 amp. from 
any 110 volt a-c. line. 

For further information circle No. 1272 
on literature request card on p. 32-B. 


Zinc Paint 

A new paint which contains 93 to 
95% metallic zinc has been developed 
by Sealube Co. It can be applied di 
rectly over rusted surfaces, and it 
will check further rust 
even reduce the amount of rusting 
present at the time of application. The 


spread and 


protection provided by this new paint 
is based on electrochemical action 
Corrosion attacks the anode, or zine 
untouched. 
Zre can be applied over adherent rust, 


layer, leaving the steel 


mill scale or old paint. The surfaces to 
be protected should first be wire 
brushed to remove loose scale and 
fiakes. Brushing on is the preferred 
method of application, although it 
may be sprayed on. 

For further information circle No. 1273 
on literature request card on p. 32-B. 


Small Chilling Unit 

A new low temperature chilling 
machine, designed to meet the needs 
of small heat treating departments 
and laboratories, has been announced 
by Cincinnati Sub-Zero Products Co 
Weighing just 500 lb., it is 20 by 18 
by 43 in 
chamber is 1 cu.ft 


The capacity of the chilling 
Temperature range 


with air circulator is from 70 to 
from 

250 to 120° F. can be obtained 
with the 
testing requirements, a wide variety 


120°. Temperature range 


addition of a heater. For 
of control instrumentation is available 


For further information circle No, 1274 
on literature request card on p. 32-B. 








{e Brinell 


Testing 


> at production line speeds! ——> 


This direct reading Brinell hardness tester 
tests round or flat parts fast. No grinding of 
parts is necessary and the operator simply 


notes that 


the dial indicator needle falls 


between pre-set tolerance hands. 


Hydraulically applied standard Brinell test 
loads are used. Foot control allows operator 
to test parts as quickly as he can move them 
through the machine. 


Write for more information 


on all our Brinell testing machines. 


DETROIT TESTING MACHINE COMPANY 


9384 Grinnell Ave., Detroit 13, Mich. 


Look for us at the Metal Show, Booth 1148 
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tubing shapes up like this at OSTUCO 


We start with these basic shapes ...then we forge and fabricate 
-arbon and alloy steel tubing to your exact specifications all under 
one roof. One purchase order takes care of all details. If you 
would like to know more about our “‘single source service,” send for 
our newest catalog, “Ostuco Tubing”... better yet, send 
your blueprints for prompt quotation. 


ee OSTUCO TUBING / 


/ OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company ¢ SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 
SEAMLESS AND SALES REPRESENTATIVES: BIRMINGHAM @ CHARLOTIE @ CHICAGO 
CLEVELAND @ DAYTON @ DENVER @ DETROIT (Ferndale) @ HOUSTON @ LOUISVILLE 
ELECTRIC WELDED LOS ANGELES (Beverly Hills) @ MOLINE @ NEW YORK @ NORTH KANSAS CITY 
STEEL TUBING PHILADELPHIA @ PITTSBURGH @ RICHMOND @ ROCHESTER @ ST. LOUIS @ ST. PAUL 
SALT LAKE CITY @ SAN FRANCISCO @ SEATTLE @ TULSA @ WICHITA 
5 CANADA, RAILWAY & POWER CORP., LTD 
and Forging EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 


—Fabricating 
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IN MANUFACTURERS’ LITERATURE 


1285. 

Bulletins on durable precision in- 
strument for evaluating the resistance of 
surfaces to rubbing abrasion. Taber In- 
strument 


Abrasion Tester 


1286. Alloy Castings 
22-page bulletin 2041 on heat and cor- 
rosion resistant castings. Blaw-Knoz 


1287. Alloy Steel 

32-page book on abrasion resisting steel 
Properties, fabricating characteristics, 
uses. U.S. Steel 


1288. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabrica- 
tion, welding. Great Lakes Steel 


1289. Aluminum 

12-page booklet on extruded shapes 
tube and pipe, coiled sheet, forgings and 
properties of aluminum alloys. Revere 


1290. Aluminum Coating 
Article on hot dip coating of ferrous 
metals with aluminum and aluminum 
alloys from “Tips and Trends”. Ajaa 
Electric 


1291. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co. 


1292. Aluminum Forgings 
Booklet describes facilities for alumi- 
num extrusion and forging. Bridgeport 
Brass 
1293. Aluminum Heat 
Treating 

8-page Bulletin 5912 on solution heat 
treating, annealing, stabilizing and aging 
of aluminum. General Electric 

1294. Ammonia for Heat 
Treat 

Booklets on “Applications of Dissociated 
Ammonia”, “Ammonia Installations for 
Metal Treating’, “Nitriding Process’, 
“Carbonitriding’. Armour 


1295. Atmosphere Furnace 
Bulletin on controlled atmosphere 
furnace. Industrial Heating Equipment 


1296. Atmosphere Furnace 

Information on mechanized batch-type 
atmosphere furnaces for gas cyaniding, 
gas carburizing, clean hardening or car- 
bon restoration. Dow Furnace 


1297. Atmospheres 

12-page booklet on design and use of 
special atmospheres for industrial fur- 
naces. Continental Industrial Engineers 


1298. Automatic Polishing 

14-page, illustrated brochure describes 
automatic equipment for polishing, buffing 
and grinding. Murray-Way 


1299. Barrel Finishing 

New brochure on tumbling barrel and 
the deburring and burnishing of stamp- 
ings, castings and other metal parts 
Abbott Ball Co 


1300. Barrel Finishing 


32-page handbook on compounds for 
descaling, deburring, coloring, metal 
cleaning and rust inhibition. Lord Chem 








1301. Bending 

Catalog on presses for bending, forming 
blanking drawing and multi-punching 
Cleveland Crane & Engineering 


1302. Bending and Cutting 
Folder describes hand and air-operated 
bender-cutter and its applications. J. A 


Richards 


1303. Beryllium 

20-page booklet describes beryllium 
products, including the pure metal, oxide 
and alloys. Beryllium Corp 


1304. Beryllium Alloys 

New 4-page bulletin on beryllium cast 
ing ingots and master alloys gives uses 
for these beryllium products and includes 
data on composition and properties. Penn 
Precision Products 


1305. Bimetal Applications 
36-page booklet, “Successful Applica 
tions of Thermostatic Bimetal”, describes 
22 uses and gives engineering data. W 
M. Chace 


1306. Black Oxide Coatings 


8-page booklet on black oxide coatings 
for steel, stainless steel and copper alloys 


Du-Lite 
1307. Black Oxide Finish 


Folder on penetrating black finish for 
ferrous metal. Puritan Mfg. 


1308. Blackening Compounds 

Bulletin on blackening compounds for 
ferrous alloys to AMS Spec 2485. Swift 
Industrial Chemical 


1309. Blast Cleaning 


New 24-page catalog 1210 on equipment 
and accessories for blast cleaning and dust 
control. Pangborn 


1310. Blowers 

Bulletin 100-53 on combustion air 
blowers of 8 to 20 07. pressures. Western 
Products 


i311. Brass Wire 

10-page booklet gives properties, fin 
ishes, chemistry of extruded cold heading 
brass and copper wire. Chase 


1312. Brazing 

Bulletin 124—on salt bath brazing proc 
ess—shows how it is possible to substitute 
brass for copper and develop joints of 
adequate strength for most steel as- 
semblies. Ajax Electric 


1313. Brazing 

Bulletin 5889 on furnace and induction 
brazing installations and methods. Gen- 
eral Electric 


1314. Brazing 

24-page Bulletin 20 on advantages of 
Easy-Flo silver brazing alloy, with in- 
formation about joint design and fast 
production methods. Handy & Harman 


1315. Brazing Stainless Steel 
Illustrated booklet, “Bright Annealing 
Hardening and Brazing Stainless Steel” 
describes conveyor furnace and bright 
brazing alloy. Sargeant & Wilbur 


1316. Brinell Machine 


Data on semi-automatic Brinell testing 
machine. Detroit Testing Machine 














1317. Bronze 
12-page bulletin on properties and uses 


of continuous cast bronze rod and tube 


American Smelting & Refining 


1318. Burners 


Bulletin 123 on new series of burner 
for multi-purpose furnaces. North Amer 
ican Mig 


1319. Cam 

Bulletin on three dimensional can 
which has 720 stations on just 1 sq. in. of 
surface. Engineering and production data 
Parker Stamp Works 


1320. Carbides 


64-page catalog 52 gives latest informa 
tion on carbide tooling. Details on all 
types of cutting tools. Tables for grade 
selection and cutting speeds Kennametal 








| 1284. 


Solder 


| 

This 80 page book on “Solder 
| its fundamentals and usage” 
| was written to provide the sol 


trial applications and usage. 


der user with a study of indus 
| Sections on the nature of sol 
| 
' 
| 
| 











i 
i 
| 
| 
i 
| WESTER SOLO88 COmPany 
| 


der, the soldering flux, flux-core 


wire solder, external soldering 


solders and the application of 
solder make up the book. Charts 
tables and photographs are in 


fluxes, solid and special type | 
cluded. Kester Solder Co | 


1321. Carbides 


84-page catalog of sintered carbides, hot 
pressed carbides, cutting tools, drawing 
dies, wear resistant parts. Metal Carbides 


1322. Carbon Brick 


Bulletin on properties, grades, applica- 
tions of carbon and graphite bri« for 
handling corrosive chemicals and molten 
metals. National Carbon 


1323. Carbon Control 

Technical report on instrument for con- 
trol of carbon potential of furnace at 
mospheres. Lindberg Eng'g 
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SHAKER HEARTH 
FURNACES 


are saving MONEY...TIME... MATERIAL... 


Oregon Saw Chain Corporation, the world's largest producer of top quality 


saw chain, uses five Hevi Duty Shaker Hearth Furnaces to harden saw teeth 


They say, 


furnaces from the savings 


MONEY 


The low cost, economical operation of 
the continuous production type Shaker 
Hearth Furnace has cut heat treating 
costs in half. Little maintenance means 


additional savings 


TIME 


Now one man treats more than a ton 
of small parts every eight hours. Less 
handling of the parts is required with 


a steady flow to the production lines 


HEVI 


——— MILWAUKEE 1, 


We have solved a heat treating problem and have paid for the 


MATERIAL 


The Hevi Duty Shaker Hearth Furnace 
treats each part individually. They pass 
through the furnace in a natural gas 
atmosphere and fall directly into the 
quench. This method hardens the saw 
teeth to 63-65 Rockwell with no rejects 


due to distortion and scale. 


For more information about this modern 


production tool, write for Bulletin 850. 


DUTY ELECTRIC COMPANY 


WISCONSIN — 


Meat Treating Furnaces... Electric Exclusively 


Dry Type Transformers 


Constant Current Regulators 
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1324. Carbon Steel Castings 
Data folders on four types of carbon 
steel castings. Composition, properties, 
hardenability bands, uses. Unitcast 


1325. Carburizing 

16-page booklet on  gas-carburizing 
processes and equipment. Discussion of 
suspended carburization, carbon restora- 
tion. Surface Combustion 


1326. Carburizing 

Data folder on Aerocarb E and W wa- 
ter-soluble compounds for liquid carbur- 
izing. Case depth vs. time curves. Ameri- 
can Cya eal 


1327. Castings, Bronze 
16-page booklet on sand and centrifugal 
castings. American Non-Gran Bronze 


1328. Casting Specifications 
Design values for five grades of heat 
resistant castings. Ohio Steel Foundry 


1329. Centrifugal Castings 
Bulletin on centrifugal 

meehaniie, wni-resist and 

alloys. Shenango-Penn Mold 


1330. Chromate Coatings 

Folder gives charucteristics and uses of 
chromate conversion coatings on non- 
ferrous metals. Allied Research 


1331. Cleaner 

Folder gives data on metal cleaners for 
use with water in still-tank or spray- 
washing equipment. Solventol 


1332. Cleaners 
Data folder on silicated and nonsilicated 


cleaners, alkaline and solvent emulsifiers, 
strippers. Cowles 


1333. Cleaning 

Data sheets on acid activators to pro- 
mote removal of scale and oxides from 
steel and iron. Swift Ind. Chem 


1334. Cleaning 

8-page bulletin on cold solvent type 
metal cleaning machines and parts wash- 
ers. Graymills Corp. 


1335. Cleaning 

Bulletin on equipment for cleaning and 
pickiing of shell cases and other ordnance 
items. Alvey Ferguson 


1336. Cleaning 

44-page booklet, “Some Good Things 
to Know About Metal Cleaning,” dis- 
cusses tank, barrel and machine cleaning 
pickling, zinc phosphate coating, rust pre- 
vention and other processes. Oakite 


1337. Cleaning Aluminum 

12-page bulletin on cleaning process for 
preparing aluminum and magnesium for 
welding. Northwest Chemical 


1338. Cleaning Compound 

Bulletin B-6 on water displacing com- 
pound for producing unspotted, dry sur- 
faces. Apothecaries Hall 


1339. Cold Treatment 

Bulletin on sub-Arctic industrial cabi- 
nets for metal treating and research and 
production testing. Tenney Eng 


1340. Combustion Control 

20-page hooklet on combustion of vari- 
ous fuels and portable instrument to 
measure content of oxygen and combusti- 
bles. Cities Service Oil 


1341. Compressors 

12-page data book 107-D gives engi- 
neering information on characteristics of 
turbo-compressors. 18 types of application 
described. Spencer Turbine 


1342. Continuous Annealing 
Article on continuous production an- 
nealing of screws, bolts, rivets. Sunbeam 


1343. Continuous Casting 
24-page book, “Better by the Mile”, de- 


castings of 
special iron 








scribes how the Rossi continuous casting 
marhine works. History of continuous 
casting. Scovill Mfg. 


1344. Controlled Atmospheres 

24-page bulletin describes production 
problems with reference to dry atmos- 
pheres. Pittsburgh Lectrodryer 


1345. Controlled Atmospheres 

Bulletin on Dewpointer for reading of 
atmosphere in field and laboratory. Read- 
ily portable, operating on a.c. or enclosed 
battery. Illinois Testing Labs 


1346. Controlled Atmospheres 

Bulletin 753 on generator for atmos- 
pheres for hardening. brazing, sintering 
and annealing carbon steels. Hevi Duty 


1347. Controller 

12-page catalog 53-10 on stack-type 
pneumatic controllers for process vari- 
ables. Fischer & Porter 


1348. Controllers 


80-page catalog 8305 on nonindicating 
electric, electronic and pneumatic con- 
trollers for temperature, pressure and 
humidity. Minneapolis-Honeywell 


1349. Controllers 

48-page bulletin P 1260 on pyrometers, 
thermometers, control valves for furnaces 
ovens, dryers. Bristol 


1350. Copper Nickel Alloys 
8-page bulletin on composition, prop- 
erties and applications of series of 12 
copper-nickel-base alloys available in 
cast form. Waukesha Foundry 


1351. Corrosion Resistance 
32-page brochure on causes of corrosion 
and means of combatting them. Choice of 


materials for condenser tubes. Revere bd ad ad 

1352. Creep Testing t r I i n g 
Bulletin 4208 on five types of creep 

testing machines for standard sized metal 


specimens. Baldwin-Lima-Hamilton FE U r n a € e 


1353. Creep Testing 


Jati yperation and s nti 
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chine. Minneapolis-Honeywell 


1334 Cutting a Paul C. Farren, Chief Metallurgist at Hartford Machine Screw Com- 


Catalog of abrasive cutting machines pany, says, “I like this Hevi Duty Vertical Retort Nitriding Furnace 
including wet or dry, hand, semi-auto- because 
matic or fully automatic and in a variety 
of sizes. Campbell Machine Div. 





We can nitride all types of steel in- 6 furnace stords up under con- 
1355. Cutting Off cluding stainless 

8-page bulletin on circular saw blades 
for paling off. Motch & Merryweather 2 ae Hevi Duty Furnace is adaptable Control is easy, giving us exacting 


o- : to the Floe process of Nitriding @ «ore depths in each heat and uni- 
1356. Cut-¢ vff W heels formity from heat to heat 

Folder gives data, operating suggestions 
and grade recommendations of cut-off 
wheels. Manhattan Rubber Div 


tinvous use 


These and the mony other advontages 
built into Hevi Duty Nitriding Furnaces 
con benefit you. Write for more informa 


57 , i ; » out cle d treated ion todoy — Bulletin HD-646-8 
1357. Cutting Oil 4) The parts come out clean and treate tion todoy — Bulletin 
to very close tolerances 


We get uniformity throughout the 
© entire load 


Folder on sulphurized cutting fluid for 
a wide range of machining jobs. Gulf Oil 
- x A large pay load with low ammonia 
1358. Deep Drawing 

Reprint on new deep drawing technique 
eeicien single-stroke dies and elimi- 
nating intermediate operations. Schnell 


Tool & Die 


and power consumption saves us 
money 


1359. Degreasing 

40-page book on properties and use of 
trichlorethylene. Methods of handling 
and safety measures. Niagara Alkali 


1360. Desealing 

Bulletin on new machines for descaling 
steel sheets, plates and coils after hot 
rolling or heat treating. Pangborn Corp 


1361. Desealing Process 
8-page bulletin on sodium hvdride de- 
scaling process for ferrous and nonferrous 


metals. DuPont HEVI DUTY ELECTRIC COMPANY 

1362. Descaling Stainless Steel 
Bulletin 25 on descaling stainless steel MILWAUKEE 1, WISCONSIN 

and other metals in molten salt. Hooker Heat Treating Furnaces... Electric Exclusively 

Electrochemical Constant Current Regulators 
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upset 


ous features of 


1363. Design of Dies 

32-page bulletin on design of dies for 
orging. Also rules for petins 

and examples of forgings. Ajax Mfg. 


1364. Dew Point Control 
Bulletin No. 21-C on instrument which 
indicates, records and controls dew point 
automatically. Ipsen 


1365. Die Casting 
Bulletin on etamate powres unit for 
aluminum die castings. Ajax Engineering 


1366. Die-Casting Machines 
Case histories of companies using vari- 


ous types of die-casting machines Kux 
Machine 


1367. Die-Casting Machines 
Copies of “Lester Press” describe vari- 
aluminum die casting 


machines. Lester-Phoenix, Inc 


1368. Die Castings 


Folder on possibilities and advantages 
of die castings. Precision Casting Co 


1369. Die Sets 

New catalog shows complete line of ball 
bearing die sets. Lempco Products 
1370. Die Steel 

Data on air hardening, free machining 
die steel. Latrobe Steel 
1371. Drill Rods 


Large wall chart show flat ground tool 
steels and drill rods. Uddeholm Co 


1372. Duetile Iron 


Reprints on engineering applications of 
ductile iron and its significance to the 
foundry industry. Youngstown Foundry 
& Machine 





SEE PAGE 258 


AT THE METAL SHOW 


combustion, ine. 


INDUSTRIAL FURNACES” + 
7917 South Exchange Avenue 
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EQUIPMENT ENGINEERS 
Chicago 17, Illinois 





1373. Electric Furnaces 

Booklet on electric furnaces with zone 
control between 500 and 2300° F. & L 
Mfg. 


1374. Electric Furnaces 
Brochure on electric heat treating, 

melting, metallurgical tube, research and 

sintering furnaces. Pereny Equipment 


1375. Electroforming 

Bulletin on production of intricate parts 
and precision components by the electro- 
forming process. Bart Labs 


1376. Electron Microscope 
20-page brochure describes in detail 
ten case histories in which the electron 
microscope has been at work solving 
problems of development and control in 
industrial laboratories. RCA 


1377. Electroplating 
New bulletin on electroplating lists key 


characteristics of 16 processes. Hanson- 
Van Winkle-Munning 


1378. Fabrication 
46-page book shows metal 

and production facilities, 

services. R. C. Mahon 


1379. Ferro-Alloys 

32-page book tells how ferro-alloys are 
made and how they are used. Electro 
Metallurgical Co. 


1380. Freezers 
Bulletins on environmental chambers 
from cold only to fully instrumentated 


all weather environmental installations 
Conrad, Inc. 


1381. Finishing 

52-page book “Advanced Speed Finish- 
ing’ describes equipment for deburring 
and finishing. Almco Div 


1382. Finishing 
Bulletin on buffs, compositions, brushes 
polishing wheels and other equipment 


for mechanical finishing. Hanson-Van 
Winkle-Munning 


1383. Finishing 
Catalog of protective finishes and heat 


treating salts; rust preventives, blackening 
compounds. Mitchell-Bradford 


1384. Finishing 

28-page catalog, B-9, on _ corrosion- 
resistant baskets, racks, crates and tanks 
and other fixtures for cleaning and fin- 
ishing. Rolock 


1385. Finishing Barrels 
12-page catalog of horizontal and tilting 
tumbling barrels. Globe Stamping Div 


1386. Flame Hardening 

20-page booklet on precision flame hard- 
ening machine with electronic control 
Details of operation and applications 
Cincinnati Milling Machine 


1387. Flow Meters 
Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng’g. 


1388. Flow Meters 

24-page manual on application and in- 
stallation of indicating flow meter 
Meriam Instrument 


1389. Fluoroscopy 

12-page booklet on fluoroscopy for non- 
destructive internal inspection. Explains 
image amplifier. Westinghouse Electric 


Industrial X-Ray Dept 


1390. Forging Design 

16 page book on design of forgings 
covers purpose, forging tools, design for 
drop forgings, press forging design, econ- 
omy tips. Globe Forge 


1391. Forgings 
94-page book on die blocks and heavy- 


duty forgings. 20 pages of tables. A. Fink! 
& Sons 


fabrication 
products and 

















ACROSS THE NATION... 


)BAR: “ 


BART LECTRO-CLAD 


Steel Plate, Pipe and Fittings Give Perma- 
nent Corrosion Protection at LOW COST! 
Hundreds of firms, including pulp and paper, 
petroleum, chemical processing and other in- 


dustries have solved critical contamination and 
corrosion problems, with BART LECTRO-CLAD. 


HERE ARE SOME OF THE MAJOR 


ADVANTAGES OF LECTRO-CLAD 
PRODUCTS 


ECONOMY .. .. thickness of nickel tailored 


to particular applications. 


TROUBLE-FREE . . . combination of struc- 
tural strength of steel and protective qualities 
of nickel assures positive life-long protection 
with minimum maintenance. 


PERMANENT ... Does not require periodic 
replacement or repair. Will withstand ele- 
vated temperatures and abrasion. 


VERSATILE . . . can be sheared, welded 
or fabricated into all types of processing 
equipment, storage vessels. LECTRO-CLAD 
withstands any fabricating process that can 
be withstood by conventional rolled steel. 


LECTRO-CLAD PIPE available in sizes from 
1%" to 54” in diameter, 20-foot random 
lengths. 


LECTRO-CLAD SHEET and PLATE available 
in thicknesses from 11 gauge to %”, 7 feet 
x 20 feet. 


Write Dept.MP-10,for complete details and techni- 
cal data. 


Nomes of LECTRO-CLAD users on request. 
xclusive territor vailabl 
poe tearing 
, 4 
BART MANUFACTURING CORPORATION 


229 Morn Street 





Have you a skeleton 
in your blast 
cleaning 
closet ? 























@ How is your abrasive consumption? And what 
is maintenance costing you on your blast cleaning 
equipment? 

If these two items constitute a skeleton in your 
blast cleaning closet it is time you heard the story 
of Controlled T chilled iron shot and grit. 

Not only do you get rid of skeletons, but “Con- 
trolled T” guarantees you a 15% saving on your 
blast cleaning costs regardless of the price you may 
now be paying for chilled iron shot! The money 
you save on maintenance—on top of this—is all 
gravy for you—an extra dividend. 

Get in touch with the Hickman, Williams office 
nearest you and ask for a free copy of “A Primer 
on the use of shot and grit.” 


MATIONAL CONTROLLED “T” SHOT AND GRIT IS PRODUCED EXCLESIVELY BY 


THE NATIONAL METAL ABRASIVE CO. 
Cleveland, Ohio 
WESTERN METAL ABRASIVES 60.” 
Chicago Heights, ilineis 


AND SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & CO. 


(INCORPORATED) 
CHICAGO + DETROIT + CINCINNATI «+ ST. LOUIS «+ NEW YORK 
CLEVELAND + PHILADELPHIA + PITTSBURGH + INDIANAPOLIS 
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heat 
treating 
of 


@ Fully Auternatleaaid abiarating 
personne! required. 
& High Purity—completely 
oxygen-free. 
@ Safe—NO explosion hazard. 
@ Economical—30°%/, cheaper 
ammonia 


Units available in 100C FH 
to 10,000 C F.H. capacities 


nitroneal gas 
generator 


.. produces pure nitrogen with a con- 
trollable hydrogen content that can be 
varied to meet changing requirements 
and maintained at any desired percent- 
age between .25% and 25%. This flexi- 
bility permits the use of proper gas for 
any material or process at lowest cost 

Applications include bright anneal- 
ing, heat treating and furnace brazing 
of stainless steel, low and high carbon 
steels and non-ferrous metals. 


Wade tor tro, 


informative 
booklet No, 21. | 


- 


"eon: 4, 


States lee 


METALS 
113 ASTOR ST., NEWARK 5, WN. J. 


NEW YORK + SAN FRANCISCO 
CHICAGO + LOS ANGELES 
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1392. Forgings 

Handsome 32-page brochure on large 
forgings for turbine shafts, rotors, drop 
hammer anvils, rolls. U.S. Steel 


1393. Foundry Refractories 
30-page catalog of refractories for 
foundry use includes sections on cupola 
block manufacture, ladle refractories, slag 
and breast block, etc. Laclede-Christy 


1394. Freezer 
Data on chest for use down to —95° F 
for production use and testing. Revco 


1395. Fuel Gas 

Bulletin on “Pyrofax” gas for cutting 
brazing, metallizing, flame hardening 
carburizing and heat treating. Pyrofaa 
Gas Co 


1396. Furnace Charging 

12-page brochure on eight models of 
charging machines for heating and melt- 
ing furnaces. Salem-Brosius 


1397. Furnace Controls 

22-page booklet on instruments and 
controls for heat treating furnaces. Hays 
Corp 


139%. Furnace Fixtures 

16-page catalog on baskets, trays, fix 
tures and carburizing boxes for heat 
treating. 66 designs. Stanwood Corp 


1399. Furnace Maintenance 
l6-page “Maintenance Guide for Elec- 

tric Heat Treating Furnaces” on pre 

ventive program, Hevi Duty Electric 


1400. Furnaces 


Bulletin 435 on furnaces for tool room 
experimental or small batch production 
oil, electric. Muffle or direct heated 

S. Rockwell 


1401. Furnaces 


12-page brochure on car furnaces of 
special and conventional design. Jet Com- 
bustion 


1402. Furnaces 

44-page Catalog 112, features furnaces 
for hardening, tempering, carbonitriding, 
forge heating, sintering, annealing and 
tool heat treating. Also atmosphere gen- 
erators and ammonia dissociators. C 
Hayes 


1403. Furnaces 

Bulletin describes 18 electric furnaces 
for research and small-scale production 
with operating temperatures to 3000° F 
Harper Electric Furnace 


1404. Furnaces 

Bulletin on reverberatory furnaces for 
aluminum, aluminum alloys and die 
casting metals. Eclipse Fuel Eng 


1405. Furnaces 
Data on electric furnaces of top or side 
loading types. Lucifer Furnaces 


1406. Furnaces 

Series of bulletins on controlled atmos- 
phere, carburizing, nitriding, hardening 
furnaces. American Gas Furnace 


1407. Furnaces, Heat Treating 

32-page catalog on high-speed gas 
furnaces for heat treating carbon and 
alloy steels; also pot furnaces for salt 
and lead hardening. Charles A. Hones 


1408. Furnaces, Heat Treating 

Bulletin on furnaces for annealing 
normalizing, hardening, tempering, forg- 
ing. Flinn & Dreffein Eng’g 


1409. Furnaces, Heat Treatir 

12-page bulletin on conveyor furnace 
radiant tube gas heated, oil or electrically 
heated. Electric Furnace Co. 


1410. Furnaces, Heat Treating 


Bulletin on fuel and electric furnaces 
for heat treating. Dempsey 


1411. Furnaces, Heat Treating 
Catalog on furnaces for tool room and 
general purpose heat treat. Cooley 


1412. Gamma Radiography 
8-page catalog on gamma-ray radio- 

graphy with radioactive cobalt 60 and 
iridium 192. Mitchell Radiation Products 


1413. Gamma Radiography 

Data file on equipment and sources for 
cobalt 60 radiography in industry. Tech- 
nical Operations 


1414. Gas Cutting 

New 12-page booklet on use of oxy- 
acetylene in rolling mills for scarfing and 
oxygen cutting. Air Reduction Sales 


1415. Gas Torches 

New 36-page catalog covering complete 
line of torches and tips for oxyacetylene 
cutting and welding. Air Reduction Sales 


1416. Gold Plating 
Folder on salts for bright gold plating 
Also lists equipment needed. Sel-Rex 


1417. Graphite Electrodes 

Vest-pocket notebook containing 90 
pages of information on electric furnace 
electrodes and other carbon products 
Great Lakes Carbon Corp 


1418. Graphitic Tool Steels 

48-page booklet on heat treating data, 
properties and 46 specific applications of 
graphite tool steel. Timken 


1419, Grinding Samples 
Bulletin on equipment for fine grinding 
of specimens with emery papers or wet 
silicon carbide papers or cloths. Hand and 
motor powered grinders. Buehler 


1420. Grinding Wheels 

New 52-page catalog on diamond grind- 
ing wheels and hones. Wheel markings 
selection of wheels, standard shapes and 
suggestions on use. Norton 


1421. Handling Devices 
Pamphlets on clamps for lifting and 


handling. Their application to various in- 
dustries. Merrill Bros 


1422. Hard Surfacing 

40-page hardfacing manual tells what 
metals can be hardfaced, how to select 
right hardfacing material, procedures and 
applications. Haynes Stellite 


1423. Hardness Conversion 
Wallet-size celluloid card gives hard- 
ness and tensile conversions. International 
Nickel 
1424. Hardness Tester 
13-page booklet on microhardness teste 
with optional Vickers or Knoop diamond 
Geo. Scherr 
1425. Hardness Tester 
Bulletin 616 on new portable hardnes: 
tester. Newage International 


1426. Hardness Tester 
20-page book on hardness testing by 
Rockwell method. Clark Instrument 


1427. Hardness Tester 
Literature on Brinell testing machines 
Detroit Testing Machine Co 


1428. Hardness Tester 
Bulletin on Impressor portable hardness 
tester. Barber-Colman 


1429. Hardness Tester 

Bulletin on hardness tester for all regu- 
lar and superficial Rockwell tests. Kent 
Cliff Div., Torsion Balance Co 


1430. Hardness Testers 

20-page bulletin on models, applications 
and how to use superficial hardness 
testers. Wilson Mechanical Instrument 
1431. Hardness Testing 

8-page catalog B-953 on principles and 





stanaards of Brinell hardness testing, and 
types of machines. Steel City Testing 


1432. Heat Resistant Alloy 

10-page article on how to get best serv- 
ice out of standard grades of heat re- 
sisting alloys by proper selection. Rolled 
Alloys 


1433. Heat Resistant Finish 


Bulletin 531 on silicone-base heat-re- 
sistant finish. Midland Ind. Finishes 


1434. Heat Treating e 2 
Data on how to heat, quench, wash and l 15 1. High-Temperature Belts 
temper automatically. Metalwash Ma- 24-page bulletin on metal conveyor 
chinery belts. Wickwire Spencer 
1435. Heat Treating 1455. High-Vacuum Pumps 
Folder on “Facts and Figures on Heat 36-page Catalog 750 gives formulas, con- 
Treating Costs.” Metal Treating Inst. stants, conversions used in vacuum work 
1436 H T : pump selection data. Stokes 
00. eat treating - . > 
Loose leaf data sheets on heat treating 1456. Hydraulic Pre sees 
oils, salts, carburizing compounds. Park Bulletin 147, “Practical Facts About 


1452. High-Temperature Alloy 

“Haynes Alloys for High-Temperature 
Service” summarizes all available data 
on 10 superalloys and lists physical and 
mechanical properties of two newly de- 
veloped alloys. Haynes Stellite 


1453. 


the 1000°F. 


or dip to any 
iges, golds, greens, etc., 


ing high heat! 


High-Temperature 
Alloys 

Booklet “Keep Operating Costs Down 
When Temperatures Go Up.” Interna- 
tional Nickel 





han this—its ability 
ling details of notable 


otection in 


be 
ON is unbeatable. 


, for 


roof of Sicon’s remarkable film properties 





AIRCRAFT 


348 TURBO JET ENGINE 
otect jet engine parts under punish 
easy to apply by brush, spray, 


. or for colorful whites, 





Chemical 


1437. Heat Treating 

Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-tem- 
perature processing. Young Bros. 


1438. Heat Treating Baskets 

12-page bulletin on wire mesh baskets 
for heat treating and plating. Wireter 
1439. Heat Treating 
Compound 

Data on dry powder coating for pro- 
moting smooth heat treated parts. Parker 
Stamp Works 


1440. Heat Treating Costs 
Sample form for computing the cost of 
heat treating. ASM 


1441. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


1442. Heat Treating Furnaces 

12-page booklet on various heat treating 
furnaces contains chronology of advances 
in heat treating furnaces. Holcroft 


1443. Heat Treating Pots 
Bulletin No. 5 on eight types of heat 
and corrosion resisting alloy cast heat 


treating pots, tubs and carburizing boxes 
Standard Alloy 


1444. Heat Treating Stainless 

84-page book on heat treating stainless 
steels, both martensitic and austenitic. 
Republic Steel 


1445. Heat Treatment 

Bulletin 200 on car hearth, rotary 
hearth, pit. roller hearth, belt, chain, 
pusher and “hi-head" furnaces. R-S 
Furnace 


1446. Heating Elements 
24-page book on electric heating ele- 
ments for use up to 2800° F. Norton 
1447. Heating Elements 
24-page Bulletin H on electric heating 
elements. Includes extensive tabular data 


on physical and electrical specifications 
for various sizes. Globar Div 


1448. High-Alloy Castings 
Bulletin 3150-G on castings for heat, 
corrosion, abrasion resistance. Duraloy 


1449. High-Speed Steel 

New bulletin on structure and prop- 
erties of “desegatized” high speed tocl 
steel. Latrobe 


1450. High-Strength Steel 

66-page catalog on properties of Mayari 
*R steel. Applications which take ad- 
vantage of its wear and corrosion re- 
sistance. Bethlehem Steel 


1451. High-Temperature Alloy 


Property data for 21% Cr, 9% Ni heat- 
resistant alloy. Electro-Alloys Div. 


Hydraulic Presses’, an informative guide 
for the user of all types and sizes of 
hydraulic presses. Lake Erie Engineering 


1457. HUydrogen Atmosphere 
Bulletin on equipment for supplying 

hydrogen with oxygen content less than 

one part per million and dew point to 


70° F. Baker & Co. 


1458. Indicating Controller 

Bulletin F-6314 on Series 400 Capacitrols 
for indicating and controlling tempera- 
tures, voltages, current, speed and similar 
variables. Wheelco 


1459. Induction Heat Control 
Sheet 83 on miniature radiation-de- 
tecting temperature-measuring device for 
flame hardening and induction heating 
Minneapolis-Honeywell 


1460. Induction Heating 

New 12-page bulletin on low-frequency 
(60-cycle) induction heating furnace for 
nonferrous metals. Magnethermic 


1461. Induction Heating 

4-page brochure on high frequency in- 
duction heaters for heating to 3000° F 
Electric Arc, Inc 


1462. Induction Heating 

Bulletin on new 60-cycle induction fur- 
nace for heating aluminum, magnesium 
copper and brass for forging, extrusion 
and rolling. Loftus Eng’g 


1463. Induction Heating 
Folders on electronic induction heating 
generators. Case histories Induction 
Heating 


1464. Induction Heating 

40-page bulletin on high-frequency in 
duction heating unit for brazing, hard- 
ening, soldering, annealing, melting and 
bombarding. Lepel 


1465. Induction Heating 

60-page catalog tells of reduced cost and 
increased speed of production on harden- 
ing, brazing. annealing, forging or melting 
jobs. Ohio Crankshaft 


1466. 


Induction Melting 
Data on induction melting furnaces for 


aluminum, brass and copper 
Engineering 


1467. Industrial Fans 

Catalogs on industrial fans with for 
ward, backward or radial blades. High 
temperature fans. Garden City Fan Co 


1468. Inspection 

8-page booklet on magnetic particle in- 
spection and where it is applicable 
Magnaflux 


1469. Iron Powder 


Bulletin on production of iron powder 
for flame cutting, scarfing, powder metal- 
lurgy, electronics and chemical applica- 
tions. Easton Metal Powder Co 
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How Barmatic Products Co. 
Cut Heat Treating Costs 58% 


WITH IPSEN AUTOMATIC CONTROLLED ATMOSPHERE UNITS 


At Barmatic Products Company, Cleveland, Ohio, this 
modern 100% Ipsen-equipped department heat treats 
a fine quality line of automotive replacement parts. 
Starting with a Ipsen T-250 Unit two years ago, the 
department was quickly expanded and now includes 
an Ipsen Series T-400 Lb. Hr. Controlled Atmosphere 
Unit, a Controlled Atmosphere Tempering, and an 
Ipsen Washer Unit. 

For the first five months of 1954, the records reveal 
this completely modernized heat treating department 
has effected an average net reduction in costs of 58.2% 
over previous heat treating methods. Costs per pound 
include labor, maintenance, overhead, and deprecia- 


tion. Work is all of a case hardening nature — ap- 
proximately 1/3 to case depths of .035”", 1/3, .020", 


TYPICAL RESULTS — C-1010 cold formed split bushings are 
now carbonitrided automatically without spring-back or opening 
of the seam during heat treating to case depths of .005/.007. 
300-ib. loads are batch processed in 70 minute's total time. 
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and the balance .005” Over-all production records 
further reveal for this same period, 221,618 pounds 
have been processed, an average of 4,000 to 5,000 
pounds each ten-hour day. Control of time, tempera- 
ture, and atmosphere, coupled with straight-through 
batch processing features of Ipsen Automatic Units, 
are the important factors of this sizeable cost reduction. 
All work comes out bright and scale-free, and buffing 
and blasting operations are eliminated. 


As illustrated, the Ipsen Heat Treating Units are 
skillfully arranged to minimize work handling and 
are designed with connecting swivel-type roller 
sections which simplify the transfer of loads between 
the various units. 


FLOOR PLAN OF PLANT LAYOUT 
CONTROLS—ATMOSPHERE GENERATORS 


| =| = (OO) =| 


ne ¥ 


— now 7 wasHeR UNIT 











A View of Ipsen 250 Lb. /Hr. and 400 Lb./Hr. Automatic Control- 
led Atmosphere Heat Treating Units at Barmatic Products. Work 
is transferred straight through heat, quench or cooling cycle 
automatically. Both units are equipped with aytomatic loaders. 








Operator transferring work from unloading end of 400 Lb. /Hr. ae 
Unit to Ipsen Washer. Ipsen Controlied Atmosphere Tempering 
Unit is shown in foreground. See floor plan at lower left. 


Write FOR FREE DATA SHEETS — If you'd 


rs 
like more information on how heat treating ns 
the “Ipsenway” cuts costs, write for free data 

sheets, also Bulletin C-22 describing new 

Ipsen Carbotronik Unit that automatically 

controls atmosphere carbon potential. 


Universal Production Units in Standard Sizes 100 to 2000 L8./HR. 
IPSEN INDUSTRIES, INC. 723 SOUTH MAIN STREET, ROCKFORD, ILLINOIS 


ier Pie 


lL- 











Controlled Atmosphere Controlled Atmosphere Automatic Washers Dewtronik and Atmosphere Generators 
Heat Treating Units Tempering Units Carbotronik Controllers 
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1470. Joining Method 
New bulletin on wire-wrap method of 
making solderless electrical connections 


Keller Tool Co 


1471. Laboratory Furnaces 

Information and bulletins available 
along with current price lists on complete 
assortment of Lindberg laboratory fur 
naces. Boder Scientific Co 


1472. Laboratory Furnaces 
Folder describes and illustrates tubular 

furnace for use in tensile testing, and 

control panels. Marshall Products 


1473. Leaded Steel 

Engineering memorandum on Ledloy-A 
free machining, lead bearing steel. Peter 
A. Frasse 


1474. Light Metal Castings 
Bulletin “Creative Castings” on making 

castings of aluminum and magnesium 

Thompson Producta, Light Metals Div 


1475. Low-Melting Alloys 


Data sheets on bismuth, lead, tin alloys 
gives composition and properties, casting 
and tube bending procedures. Cerro de 
Pasco 


1476. 


Low-Temperature 
Cabinets 

Circulars on several models of low 
temperature cabinets. Murphy & Miller 
1477. Low-Temperature 
Properties 

Article on application of extreme low 
temperatures to metallurgy. Behavior of 
metals at low temperatures. Arthur D 
Little 


1478. Lubricant 

8-page folder describes use of molybd 
enum disulfide lubricant in cold forming 
cold heading and other applications. Case 
histories. Alpha Corp 


1479. Lubricant 
Literature on anti-seize molybdenum 
disulfide lubricant. Bel-Ray 


1480. Lubricant 

New catalog No. 460 on uses of colloidal 
graphite in industry. Table lists 40 basic 
dispersions of graphite. Acheson Colloids 


1481. 


Bulletin on method of bonding dry 
molybdenum disulphide films on bearing 
surfaces by tumbling. Alpha Corp 


1482. Machinability 

48-page booklet based on laboratory 
and production tests. Property tables 
microstructure, Titan Metal Mig 


Lubricant Agumeation 


1483. Machining Alloy Steels 
24-page bulletin on economical com- 
bination of microstructure, tool form, 
cutting speed and feed for each ma- 
chining operation. International Nickel 


1484. Machining Costs 

12-page “Relation of Machining Time to 
Material Cost.’ Comparative machinabil 
ity costs per ton for aioven steels. La Salle 


1485. Magnesium Alloys 

Loose-leaf folder of data and tables on 
chemical specifications, properties, extru- 
sion, machining. Brooks & Perkins 


1486. Magnesium Applications 
60-page book gives 54 case studies on 
uses. Dow Chemical 


1487. Melting Furnaces 

New 28-page catalog on Heroult electric 
melting furnaces. Types, sizes, capacities, 
ratings. American Bridge 
1488. Metal Cutting 

64-page catalog No. 29 gives prices and 
describes complete line of rotary files, 
burrs, metalworking saws and other prod- 
ucts. Martindale Electric 
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1489. Metal Cutting 

Shop Notebook bulletin on control of 
vaporization of cutting fluid in metal cut 
ting operations. D. A. Stuart Oil 


1490. Metal Sorting 
Data on nondestructive sorting tool for 
raw, semi-finished or finished parts. Dice 


1491. Metallograph 

Bulletin on new Reichert research 
metallograph which incorporates appara- 
tus for testing surface finish, phase con- 
trast metallurgy, macrophotography. Wil- 
liam J. Hacker 


1492. Metallurgical Products 
Chart of typical chemical analysis and 
commercial uses of zirconium oxides, sili- 
cates, soluble salts, metallurgical and 
foundry alloys. Titanium Alloy Mfg 


1493. Microhardness Tester 
Bulletin describes the Kentron micro 
hardness tester. Torsion Balance Co 


1494, Microscopes 

8-page bulletin on several models of 
metallurgical microscopes. American Op 
tical 


1495. Microscopes 
Catalog on metallograph and several 
models of microscopes. United Scientific 


1496. Moly-Sulphide 


Lubricant 
40-page booklet on Moly-sulphide lubri 
cant gives case histories for 154 different 
uses. Climax Molybdenum 


1497. Nickel Alloys 

38-page handbook on wire, rod, strip 
of Monel, Inconel, nickel and nickel-clad 
copper. Alloy Metal Wire Co 


1498. Nickel Steels 

36-page Bulletin A-68 gives 70 mechan- 
ical property charts for various section 
sizes of nickel alloy steels. International 


Nickel 
1499. Nickel Tubing 


Memorandum No. 19 on alloys from 
which tubing is made, sizes, properties 
selection, uses. Superior Tube 


1500. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing 
Magnetic Analysis 


1501. Nonferrous Tubing 
Bulletin on seamless, brazed and lock 


seam tubing in brass and copper. H & H 
Tube and Mfg 


1502. Oil Quenching 

8-page brochure tells in detail how car 
bon steel often can replace alloy steel 
when additive is used in the quenching 
oil. Aldridge Industrial Oils 


1503. One-Minute X-Ray 
Reprints on Land-Polaroid method of 
X-ray film processing. Picker X-Ray 


1504. Ovens 
New catalog on gas-fired oven furnaces 
Construction and sizes. Eclipse Fuel Eng 


1505. Phase Contrast 

16-page Bulletin D-104 on theory, appli- 
cations and equipment for phase contrast 
microscopy. Bausch & Lomb 


1506. Phosphate Coating 

Bulletin on method of producing paint 
bonding and wear-resistant phosphate 
coatings. Pennsylvania Salt 


1507. Pickling Baskeis 

Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jelliff 
1508. Pickling Baskets 

12-page bulletin on mechanical picklers, 


crates, baskets, chain and accessories 
Youngstown Welding & Eng’g 


1509. Pickling Compound 
Folder on “Rodine” tells of its use in 

pickling solutions to prevent embrittle- 

ment of steel. American Chemical Paint 


1510. Potentiometer 
Bulletin A303 on portable potentiometer 
indicator. Foxboro 


1511. Potentiometers 
Article gives technical data on semi- 
precision potentiometers. Rubicon 


1512. Powder Metal Parts 
168-page catalog, B-44, on bronze and 
ferrous alloys. Engineering data and in- 
formation including design data, load 
capacities, properties. Amplex Div. 


1513. Powder Metallurgy 

6-page bulletin gives recommended de- 
sign procedures on powder metal parts 
from ferrous and nonferrous metals. Yale 
& Towne 


1514. Powder Metallurgy 
Information on sponge iron powder 


Ekstrand & Tholand 


1515. Precision Casting 

8-page bulletin on investment castings 
of various ferrous and nonferrous alloys 
Engineered Precision Casting 


1516. Precision Casting 

Bulletin on how precision casting is 
done. Typical castings. National Precision 
Casting Corp 


1517. Precision Casting 

44-page Catalog 53 covers every stage of 
the investment casting process. Alexander 
Saunders 


1518. Precision Casting 

12-page book on alloy selection and de- 
sign for precision casting. Arwood Pre- 
cision Casting Corp 


1519. Precision Forgings 

Data folder on small metal parts forged 
to within a few thousandths. Utica Drop 
Forge 


1520. Protecting Aluminum 
Folder on Alodine 1200, dip coating for 
aluminum. American Chemical Paint 


1521. Protective Coatings 
50-page booklet describes protective 
coatings. Atlas Mineral Products 


1522. Pyrometers 
32-page thermocouple and 
bulletin. West Instrument 


1523. Quenching 

Article in “Heat Treat Review” com- 
pares hot oil and molten salt quenching 
Surface Combustion Corp. 


1524. Quenching 

Bulletin 120 on use of heat exchangers 
to provide heat control in quenching bath 
Niagara Blower 


accessory 


1525. Quenching 

64-page book tells what happens when 
steel is heated and cooled, describes 
quenching media, quenching practices, 
interrupted quenching and cooling meth- 
ods. E. F. Houghton 


1526. Quenching Oil 

10-page book on new oils for the 
quenching process gives results on hot 
wire quench test and in plant operation 
Sinclair Refining Co. 


1527. Radiant-Tube Heating 

Bulletin on radiant-tube heating of con- 
trolled-atmosphere heat treating furnaces 
Holcroft 


1528. Radiography 
Bulletins JR and AR on one and two 
million volt X-ray generator. High Volt- 
age Engineering Corp. 
(Continued on page 32A) 








SODIUM metallic 


man’s ancient metals 


descaled by new sodium technique 


Add copper and bronze to the metals that can be 
descaled effectively and economically by the sodium 


hy dride process. 


Bronze castings can be cleaned of oxide and sand 


by the sodium hydride bath. 


These two new applications further illustrate the 


; : adaptability of the hydride process, already being used 
Both black copper oxide, CuO, and green copper 
more and more in the descaling of titanium and stain- 





oxide, Cu.O, can be successfully removed by this versa- lees steels 


tile method. Copper wire can be continuously deoxi- Our new Fact Sheet on Sodium Hydride Desealin 
i : 8% w 


dized by passing it through a sodium hydride bath may point the way toward more successful processing 


followed by an acid brightening dip. for you. For your copy, simply mail the coupon below. 
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THE PREMIERE OF 


“EXTRUSION 
OF STEELS” 


§ 


; 


7 / Pung 
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presented by f 


Baw ‘. 


at the 


NATIONAL METALS 
EXPOSITION 


CHICAGO 
November 1-5 


BOOTH 236 


“Extrusion of Steels” takes you behind the scenes in the manufacture 
of extruded tubing and solids to solve problems involving materials 
such as titanium, nodular iron, high alloys and stainless. Special shapes 
are covered, too. See the film at the B&W exhibit. 


' 
— 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 
Allience, Ohio—Welded Carbon Steel Tubing 
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This 
Holcroft Book) 


belongs in 
YOUR 


Technical 
Library 


“We are going to invest in our own heat treat furnace. Where should 
we start—what furnace facts should we know?" 


“Do we know the difference between ‘direct’ and ‘indirect’ firing?” 


“Do we know all the methods of handling stock, and which would 
best suit our needs?” 


Questions like these are hest answered by a manufacturer who 
specializes in building furnaces for specific jobs. You'll find the answers 
—compiled from a world of experience—in Holcroft'’s book “Blazing 
the Heat Treat Trail.” 


For example, there's a frank discussion of all of the basic factors that 
govern the selection of a furnace: the fuel to use, a discussion of open 
firing versus controlled atmospheres, an illustrated section on stock 
handling, and suggestions as to how your heat treat process can be 
tied right into the production line. 


This book represents the type of industry service that stamps Holcroft 
as its leader. As continuing sources of information, future advertise- 
ments will further describe different furnace types and methods of 
handling stock. 


You'll find it's a good bet to come to Holcroft first! 
Want a copy of this book for your files? Just write—right now! 


Holcroft & Company, 6545 Epworth Bivd., Detroit 10, Michigan. 


aT T i PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
6545 Epworth Blvd. Detroit 10, Michigan 


CHICAGO, ILL CLEVELAND, OHIO HOUSTON, TEXAS PHILADELPHIA. PA 
CANADA Walker Metal Products, Ltd. Windsor, Ontario EUROPE SOF IM. Paris 8 France 
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NEW Wheelco 








Offers 
simpler 
low-cost 
proportioning 
control 


Model 405 Capacitrol 











red Furnace or Oven 


There’s no other Controller like it! The new 


ultra-sensitive Model 405 Wheelco Capacitrol is completely 


self-contained and utterly flexible. Offers a simplified, entirely 


nonmechanical system for maintaining true proportional 


relationship between fuel input and a continuously measured 


temperature. Feeds output of electronic circuit into a polar- 


ized relay, which serves as the control valve actuator. This 


exclusive Wheelco development makes possible faster, more 


accurate control for continuous process applications. Provides 


convenient manual “droop” correction and proportioning 


band adjustment. Automatically shuts off fuel input in event 


of thermocouple failure or broken connection. On-the-job 


system changes simplified by interchangeable control chassis. 


Low in cost. Offers many new design features. Write for 
Bulletin F-6493. 


WHEELCO INSTRUMENTS DIVISION 
BARBER-COLMAN COMPANY, DEPT. J, 1518 ROCK ST., ROCKFORD, ILLINOIS 
BARBER-COLMAN OF CANADA, LTD. + TORONTO, ONTARIO, CANADA 


Industrial Instruments * Automatic Controls « Air Distribution Products « Aircraft Controls * Small Motors 


Overdoors and Operators * Molded Products « Metal Cutting Tools * Machine Tools « Textile Machinery 
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(Continued from page 30) 
1529. Rare Earths 
8-page Progress Report Number 1 
“Rare Earths in Iron and Steel Melting 
Molybdenum Corp 


1530. Recorder Controllers 

48-page ND 46(1) gives specifications 
installation pictures of recorders and con- 
trollers for temperature, strain, othe 
variables. Leeds & Northrup 


1531. Refractories 

123-page handbook of refractories dis- 
cusses research and quality control, 
standard and series shapes, high tempera- 
ture specialties. Walsh Refractories 


1532. Refractories 

40-page book lists super-refractories for 
heat treating furnaces and gives data on 
use in different kinds of furnaces. Re- 
fractories Div., Carborundum 


1533. Refractories 

12-page brochure on products for cast- 
ing special refractory shapes and for gun- 
ning and troweling applications, for serv- 
ices to 3000° F. Johns-Manville 


1534. Resistance Welding 

24-page catalog on equipment for re- 
sistance welding includes reference tables 
and property and application charts 
Ampco 


1535. Rhodium Plating 
Data on _ properties, 

quired, costs 

Technic 


1536. Roll Formed Shapes 

24-page Bulletin 1053 on designing, 
forming and producing shapes from fer- 
rous and nonferrous metals. Roll Formed 
Products Co 


1537. Rust Prevention 

72-page book on cleaning, preservation 
and packaging of metals. Causes of cor- 
rosion. E. F. Houghton 


1538. Rust Preventives 
12-page bulletin on water-soluble rust- 
preventive. Production Specialties 


1539. Salt Bath Desealing 
12-page bulletin B-40 describes continu- 
ous and batch descaling lines for remov- 
ing oxide from steel, bronze 
stainless and titanium. Drever 


1540.) Salt Bath Furnaces 

Data on salt bath furnace for batch 
and conveyorized work. Upton 

1541. Salt Baths 


75-page manual on salt baths for case 
hardening and heat treating. DuPont 


thicknesses re- 
operation, applications 


coppelr 


1542. Saws 
Catalog C-53 describes 35 models 
metal-cutting saws. Armstrong-Blum 


1543. Sheet Polishing 
Discussion of new techniques for sheet 
metal polishing. Acme Mfg. Co 


1544. Shell Molding 

28-page brochure on latest develop- 
ments in shell molding. Advantages 
fundamental steps, tests of methods and 
procedures. Chemical Div., G. E 


1545. Shot and Grit 
Handy calculator has size data for SAE 
grades of shot and grit. Pangborn 


1546. Shotblasting 

16-page “Primer on the Use of Shot and 
Grit.” Problems of blast cleaning opera- 
tions. Hickman, Williams 


1547. Shot Peening 

16-page booklet on selection and use of 
shot and grit for peening. Cleveland 
Metal Abrasive 


1548. Silver Brazing 

48-page manual on all aspects of silver 
brazing applications and problems. Amer- 
ican Platinum Works 


1549. Slitting 

76-page book on slitting lines for coils 
and sheets. Design, selection, operation 
time studies of operating cycle Feder 


1550. Sodium 
24-page book on handling sodium in 


the laboratory and plant. Application to 
descaling. Ethyl Corp 


1551. Soldering Aluminum 
Article on techniques and materials for 
soldering aluminum. Reynolds Metals 


1552. Sonic Thickness Tester 
Measurement of wall thickness from 
one side by sonic method. Branson 


1553. 


Spark Testing 

20-page spark test guide features spark 
diagrams of 13 standard tool and die 
steels. Carpenter Steel 


1554. Specifications Index 

28-page cross index lists copper alloy 
specifications of nine different Govern 
ment agencies. American Brass 


1555. Spectrograph 

Catalog of spectrographic instrument 
grating and prism spectrographs, vacuum 
spectrograph, precision varisource excita 
tion units, recording and nonrecording 
microphotometers. Jarrell-Ash 
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1556. Spectregraph 

20-page catalog describes large Littrow 
spectrograph, medium quartz spectro 
graph and densitometer for spectrum 
analysis. Bausch & Lomb 


1557. Spectrometry 
12-page brochure on quality 
with a direct reading spectromete 

Assoc 


1558. Spring Steels 

Spring steel catalog offers 785 sizes of 
hardened and tempered spring steels, and 
133 cold rolled and bright annealed sizes 
in stock. Sandvik Steel 


1559. Stainless Bars 

28-page technical book on stainless steel 
bars includes yrocessing information 
about cutting. welding, forging upsetting 


machining. and heat treating. Allegheny 
Ludlum 


1560. Stainless Electrodes 

New 16-page data bulletin on selection 
of proper grades of welding rod for each 
grade of stainless steel. Crucible Steel 


1561. Stainless Fastening» 
20-page catalog of stainless steel cap 
screws, nuts, washers, machine screws 
sheet metal screws, set screws, pipe fit- 
tings and specialties. Star Stainless Screu 


1562. Stainless Steel 

Slide chart, Set top at a certain fabri- 
cating operation, bottom shows rating of 
each standard grade. On reverse side 
heat treating and corrosion data are 
given. Carpenter Steel 


1563. 

Selector gives machinability 
and mechanical properties, corrosion re 
sistance of various grades of stainless 
steel. Crucible Steel 


1564. Stainless Tubing 

4)-page catalog, section 20, on alloys 
used, fabrication and working, pickling 
process. Sections on welding, soldering 
brazing. machinability, of heat resisting 
steels. Superior Tube Co 


1565. Stainless Tubing 

Bulletin TB-365 on seamless and welded 
tubing contains selection guide. Babcocl 
& Wilcoa 


1566. Stampings 
Data on how stamped assemblie 
time and money. J 


1567. Steel 
256-page handbook lists size weight 


lengths, steels available, shapes. Data on 
mechanical properties tandard tee] 


control 


Baird 


Stainless Steel 
physical 


Sessions 
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composiuons, hardness numbers 


sions. Ryerson 


1568. Steel 


Bulletins on hot work steel and Type 
42) stainless give forging, annealing and 
hardening characteristics. Firth Sterling 


1569. Steel 52100 
New stock list on 52100 tubing 
and ring forgings. Peterson Steels 


1570. Steel Tubing 

48-page Handbook F-3 on fabricating 
and forging steel tubing. Bending, shap- 
ing, cutting and joining operations de- 
scribed. Ohio Seamless Tube 


1571. Straightening Machines 

16-page bulletin on shape straighteners 
stretcher levelers; how shape straighten- 
ing works. Medart 


1572. Strip Calculator 

Stainless steel strip calculator is a slide 
rule designed to determine weight of coil 
Ulbrich Stainless Steels 


1573. Subzero Treatment 

Catalog gives complete technical data 
on subzero metal treatment. Cincinnati 
Sub-Zero Products 


1574. Super High Speed Steel 
Folder on molybdenum, 8% cobalt high 
speed steel for use at speeds 20 to 25% 
greater than with ordinary high speed 
steel. Heat treatments. Firth Sterling 


conver- 


bars, 


testing 


Tinius 


production and quality control 
and for research and development 
Olsen 


1581. Testing Equipment 

80-page illustrated catalog lists over 130 
testing and measuring tools for 
tory and production-line use 
Electric 


1582. Textured Metal 
16-page booklet on advantages and ap- 


plications of textured metal. Rigidized 
Metals 


labora- 
General 


1583. Thermocouple Wire 
New bulletin on thermocouple wire and 

thermocouple extension wire lists size 

metals, insulations. Claud S. Gordon 


- rare 
1584. Tin 
20-page booklet describes mining of tin 


and its present use by American industry 
Malayan Tin Bureau 


1585. Titanium 

30-page data book on properties of com- 
mercially pure and alloy titanium, melt- 
ing, forging and rolling. Republic Steel 


1586. Titanium Alloy 

Data on ternary alloy with 3% alumi- 
num and 5% chromium gives physical 
properties, forging temperatures, high 
temperature characteristics Mallory- 
Sharon Titanium 


a= 
1575. 
Bulletin 
accurate 
tures 


1576. 


168 on instrument 
readings of 
Pyrometer Instrument 


surface 


Surface Pyrometer 
for 


quick, 


tempera- 


Tank and Linings 


16 pages of data on tanks and corrosion- 
resistant linings for cleaning and plating 


solutions. Chemical Corp 


1577. 


Temperature Control 


Bulletin F-6149 on types of control sys- 
tems, and how to select the right one for 


Wheeico 


your 


1578. 


Bulletin on 


purposes 


Temperature Control 
temperature-monitoring 


system to signal existence of dangerous 


temperature at one or 
Thermo Electric Co 

1579. Temperature 
Measurement 


points 


70-page book on thermo-electric pyrom- 
eters, accessories, indicating instruments, 


potentiometers 
tific 


1580. 


Anglo-American 


Testing Controllers 


Scien- 


Bulletin 48 on program controllers for 


1587. Titanium and Zirconium 

16-page bulletin, “The Hydrimet Proc- 
ess,” on titanium and zirconium metals 
and hydrides. Metal Hydrides 


1588. Tool Dressing 

Bulletin on package equipment for tool 
dressing—forging hammer and furnace, 
heat treat furnace, quench tank, temper- 
ing furnace, tool grinder. Lobdell United 


1589. Tool Steel 

Properties and treatment of general- 
purpose air-hardening chromium-molyb- 
denum tool steel. Bethlehem 


1590. Tool Steel 

Data sheets on high speed, hot work 
air, oil and water hardening tool steels, 
alloy steels, machinery steels, stainless 
steels, welding rods. Crucible Steel 


1591. Tool Steel 

60-page booklet on high-speed, hot 
work, cold work, shock resisting, carbon 
and low-alloy tool steels. Jessop 


1592. Universal Tester 


Bulletin on machine for tension, com- 
pression and transverse tests. Riehle 
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Euclid Avenue 


Company 


Postcard must be mailed prior to Jan. |, 
Students should write direct to manufacturers. 





1593. Vacuum Finishing 

Use of vacuum metallizing in manufac- 
ture of plastic and metal parts. National 
Research Corp. 


1594. Vacuum Metallizing 

Reprint “High Vacuum Metallizing of 
Metals and Plastics.” Consolidated Vacu- 
um Corp 


1595. Valves 
50-page booklet on valves for the proc- 
ess industries. Gas Machinery 


1596. Vanadium in Steel 
189-page book on properties of ferrous 
alloys containing vanadium and their ap- 
plications. Vanadium Corp 
1597. Vanadium Tool Steels 
12-page booklet gives properties, heat 
treatment, effect of tempering, harden- 
ability of chromium-vanadium tool steels 
Vanadium-Alloys Steel 


1598. Welding 

New 52-page catalog on gases, welding 
and cutting equipment and accessories for 
job shops, maintenance departments and 
other users of light gas and are equip- 
ment. Air Reduction Sales 


1599. Welding Equipment 
Catalog on Cadweld 
welding accessories 


1600. 


process and 
Erico Products 


arc- 


Welding Magnesium 

Article on inert-gas-shielded metal-arc 
welding of magnesium includes numerous 
illustrations and tables of data. Dow 
Chemical 


1601. Wire 

Bulletin on extruded, Wollaston, Taylor 
Process and resistance wires of low fus- 
ing and precious metals. Baker & Co. 


1602. Wire Mesh Belts 

140-page manual on conveyor 
belt specifications, metallurgical 
Cambridge Wire Cloth 


1603. X-Ray Diffraction 
Bulletin 8A-3505 on film or direct re- 
cording X-ray diffraction apparatus. 
X-Ray Div., General Electric 


1604. X-ray Equipment 

one catalog on specialty X-ray and 
nucleonic accessories. Mitchell Radiation 
Products 


1605. Zirconium 

52-page booklet gives data on ore sup- 
ply, methods of manufacture, properties, 
effects of annealing and cold work. Zir- 
conium Metals Corp 


design, 
data 
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TOMORROW’S TOOL STEELS 


“SELF-LUBRICATED” 


X HIGH SPEED 
TOOL STEELS 


@ DOUBLE SIX M-2 XL 


@ CRUSADER XL 


° COMBA mL “DESEGATIZED” 


HIGH ALLOY TOOL STEELS 


“FREE MACHINING” 


GREATER TOOL PERFORMANCE 
HIGH CARBON-HIGH 
2 CHROMIUM DIE STEELS IMPROVED. MACHINABILITY 


© OLYMPIC FM 


@ BR-4 FM 


@ SELECT B FM 


And They're Available from Warehouse Stock! 


LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 
Branch Offices and Warehouses: 


Boston Buffalo Chicago Cleveland Dayton 


Detroit Hartford Los Angeles Milwaukee LATROBE STEEL CO., LATROBE. PA. 
Newark Philadelphia Pittsburgh t 
St. Louis St. Paul Toled sen d t ° da y Please send data on 

) XL steels [) FM steels 


Sales Agents: 


Atlanta Charlotte Dallas Denver Houston 
Salt Lake City Wichita 


NAME 


POSITION 


European Off ices: COMPANY 


Geneva Brussels Paris Milan 


STREET 
Rotterdam Dusseldori 


CITY 








DRAWING BRASS 


id 

















THESE HARDWARE ITEMS are made by Adams Rite Mfg. Co., Glendale, Cal., and National Lock Co. and Ameri 
can Cabinet Hardware Co., both of Rockford, IL They are typical of the stamped, drawn and pressed products 


Formbrite—Anaconda’s new drawing brass—polishes up to 


Superfine grain makes Formbrite harder, stronger, springier and more scratch-resistant 


a © 


75X magnification of 
ordinary drawing brass 


75X magnification of 


Here is what enthusiastic manufac- 

turers of stamped and drawn brass 
| 

products sav about Formbrite: 


... cuts our polishing costs up to 
50% . . . eliminates some finishing 
operations entirely . .. gives amaz- 
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superfine-grain Formbrite. 


ingly sharp die impressions... resists 
scratching in handling . . . plates 
beautifully .. . gives a more lustrous 
finish...” 


Yet Formbrite* costs no more than 
the ordinary drawing brasses these 
manufacturers had been using. In 
fact, 


more than the metal itself costs. 


Formbrite very often saves 


Why Formbrite is easier to use 


Note Formbrite’s superfine grain 
structure. Compare it with that of 


ordinary drawing brass. Special 
methods of rolling and annealing 
produce a grain structure so fine that 
often a simple color buff will bring 
it to a bright, lustrous finish. 


Formbrite is also harder. stiffer, 
springier and more scratch-resistant 
vet it is surprisingly ductile 
readily stamped, formed, drawn and 


embossed. 


Typical case 


The Adams Rite Mfg. Co. makes the 
flush pull shown in the upper right 


























successfully made of Formbrite. Others include: lipstick holders, fishing lures, automobile hubcaps, gage 
cases, trophy nameplates, pen caps, etc. (Doorknob parts in lower left illustration have been chromium plated. ) 


50% faster...costs no more than ordinary drawing brass 





illustration above. For this and many 
other building hardware items, they 
use Formbrite. They report: 


“Formbrite increases surface hard- 
ness and rigidity of the part. . .elimi- 
nates several polishing operations 
and reduces over-all costs. Our flush 
pull definitely has been improved in 
quality.” 


Free sample 


Formbrite is available in sheet, strip 
and coils—in all commercial widths 
and gages. Millions of pounds of this 


superior drawing brass have been 


made, sold and satisfactorily fabri- 
cated. 

Want more proof? Mail the cou- 
pon and we'll send you a sample of 
Formbrite. Try it in your polishing 


room. See for yourself how quickly 


and easily Formbrite polishes. on 


FINE-GRAIN DRAWING BRASS 


AN ANACONDA® PRODUCT 
MADE BY THE AMERICAN BRASS COMPANY 


FREE SAMPLE — Test Formbrite Yourself --— 


The American Brass Company, Waterbury 20, Connecticut 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ont 


Send me a free sample of Formbrite to try in my polishing room 
Send me Publication B-39, giving formigg and finishing suggestions. 


NAME 
COMPANY 
STREET 
city 


ZONE STATE 
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AIEILA FILTRATION 


AT 


PRATT & WHITNEY AIRCRAFT 


(DIVISION OF UNITED AIRCRAFT CORPORATION ) 


filter Aluminum Chine -frow Cutting Oil 


There are thousands of DELPARK Filters in indus- 
try today and the reasons for their acceptance are 
simple. The savings in maintenance labor alone 
is enormous yet other savings in reduced rejec- 
tions, extended coolant and tool life and reduced 
machine parts replacements add up to even 
greater savings. Here is one part of production 
where costs can be materially reduced without 
retooling for design changes. Here, with Det- 


PARK filtration, greater efficiency of men and 


Delpark 

















machines can produce better products at less cost 
with greater accuracy. 


It's a simple operation to let DELPARK filtration 
lower your operating costs and increase your 
profits. Let an experienced DELPARK filtration 
engineer give you the facts on DELPARK filtra- 


tion. Write for more complete information. 


INDUSTRIAL FILTRATION 


Backed by More than 30 Years Experience in Industrial Filtration 








Picker specializes in x-ray, and x-ray only, covering the field like a blanket. W hat- 
ever you need, we've got ... froma simple lead letter to a 22,000,000 volt betatron. 
To serve you, there are sales offices and service depots in all principal cities, staffed 
by skilled engineers prepared to cope with any x-ray problem promptly and with 
understanding. If you are now using x-ray, or are wondering whether you should, 
you can depend on Picker for objective technical counsel and efficient handling. 


PICKER X-RAY CORPORATION 25 S. Broadway, White Plains, N.Y. 
SALES OFFICES AND SERVICE DEPOTS IN PRINCIPAL CITIES OF U.S.A. AND CANADA 


OCTOBER 1954; PAGE 37 








THER-MONIC 


ow Rantal Plan 
itm aelligiia 


RENT PER MO. 


10 $ fic 
20 104.’”* 
25 eet %. 
40 
50 





... Offers substantial Financial 52919 
and Production Benefits! | - 


4 
RENT PER MO. 


$14.7* 
The THER-MONIC Rental Plan enables manufacturers to ac- Pen, 37,5° 
quire New induction heating equipment, budget its cost and ir. 50 63 
operate it as a tax deductible current expense. This procedure m. ‘ “5 
does not appear as a liability on the balance sheet, and 1}: 
neither does it impair borrowing capacity nor disturb 
working capital. 
THER-MONIC Equipment is versatile. Makes a push-button 
operation of brazing, soldering, hardening, annealing and 
through-heating for forging. Insures precise, automatic con- ee. wore mee 0 3 a — 
trol—uniform results—higher production from unskilled labor! Ai REE, hee erathelbhe, Gacien tac AUT 
Savings are obvious. THER-MONIC Equipment more than 
pays for itself out of self-created profits! 2S SSO SO ese 
Your return of the attached coupon will bring you the full INDUCTION HEATING CORP. Dept. MP 
details...Or, without obligation, a plant survey-visit by a 181 Wythe Avenue, Brooklyn 11, N.Y. 
THER-MONIC induction heating engineer. Gentlemen: ; 


The Ther-monic Rental Plan interests me! 





thirds Short term plans also available Write for details 


(] Mail descriptive brochure! 
(_] Have your representative call! 


INDUCTION HEATING CORPORATION 
181 WYTHE AVENUE, BROOKLYN 11, N. Y. 


The most complete line of High Frequency Equipment 


Qa eneeeee 
Title. 


Street_ — 


— 


Stote__ 


meme 
ded 
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. ++. before Northwest developed Acid Solvent Emulsion Cleaner #1.” 


Northwest's Acid Solvent Emulsion Cleaner No. 1 completely and quickly removes 
soil from aluminum parts, preparing the surface for plating, painting, anodizing, 
zine chromate priming or other finishes. 





Got a Problem? 
Let our Cleaning 
Specialists 
help you! 


Acid Solvent Emulsion Cleaner No. 1 is fast cleaning, easily rinsed and controlled, 
readily-emulsified, and economical. It is non-toxic, non-corrosive to equipment, 


and non-injurious to the metal regardless of immersion time or bath temperature. 


Northwest's production-tested chemicals and "Right the first Time” recommenda- 
tions will save you money. A Northwest Cleaning Specialist with the complete 
story on Acid Solvent Emulsion Cleaner No. 1 or any of the other great Northwest 
Chemicals is as close as your phone or write for descriptive literature. 


Kémeomber —OUR COST PER FINISHED ARTICLE IS THE TRUE COST OF YOUR CLEANER 

















Do|aiqone a 


0, 
00006 caactr 
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MODERN FORGING AT Ford 


This new-lesign High Speed Forging MAXIPRES is hot-extruding 
ball-joint suspension forgings at the Ford Motor Co. Forge Plant, one 


of the world’s largest, in Canton, Ohio. 


Ford uses 7 MAXIPRESSES, 8 REDUCEROLLS and 24 NATIONAL 


High Duty Forging Machines—39 units in all—for many of its forgings. 


If you have a forging problem — large or small, hot or cold, ferrous 
or non-ferrous —let us help you solve it. Send us your prints and 


sample parts, or better yet, visit us. No obligation. 


MAXIPRESSES are available in 
13 sizes from 300 to 8,000 tons. 


NATION AT 


MACHINERY COMPANY 


TIFFIN, OHIO—SINCE 1874 





DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES © MAXIPRESSES © REDUCEROLIS © COLD HEADERS © BOLTMAKERS © NUT FORMERS © TAPPERS © WNAILMAKERS 


Hartford Detroit Chicago 
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Aluminum Air Seal Mfg. Co. Reports: 


“OUR PROBLEM WITH GRAVITY OILERS WAS 
SOLVED BY CITIES SERVICE CUTTING OIL!” 


When flow of oil from gravity oilers was restricted 
by gum formation and residue, Aluminum Air Seal 
Mfg. Co. switched to Cities Service Chillo #22 Cut- 
ting Oil. Results: Plenty of oil flow, increased saw 
life, cleaner finish cuts! 

Here’s the report as Cities Service received it from 
D. C. Cover, Plant Supt. of Aluminum Air Seal Mfg. Co.: 

“For the past three years we have been using your 
Chillo #22 with excellent results. 

“Prior to that time, we experienced considerable 
trouble because our gravity oilers were not functioning 
properly due to residue and gum formation which re- 
stricted the flow of cutting oil to the saw. Consequently, 
this inadequate supply of cutting oil permitted excessive 


EXAMINING ALUMINUM 


wear which, of course, greatly reduced our saw life. 

“At this time, a Cities Service Lubrication Engineer 
called on us and recommended Chillo #22 as a solution 
to this problem. Not only was the problem of adequate 
supply eliminated but we found the oil gave excellent 
saw life as well as clean finish cuts. 

“As you know, we supply aluminum stock to Trim-a- 
Seal plants throughout the country. Whenever o new 
plant is set up we recommend that they use your product 
for cutting because we know it will do the job.” 

If you'd like to learn more about the oil “we know will 
do the job,” contact your nearest Cities Service repre 
sentative or write Cities Service Oil Company, Sixty Wall 
Tower, New York 5, N. Y. 


CITIES 


EXTRUSION, an Aluminum Air 
Seal employee observes clean cut 
made with help of Cities Service 
Chillo #22 Cutting Oil. Firm sup 
plies aluminum stock to 25 Trim- 


a-Seal plants throughout country. 


SERVICE 


QUALITY PETROLEUM PRODUCTS 
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In addition to a complete line of standard wire drawing 
and bar drawing machines, Ajax designs and manufactures 
special drawers to meet a wide variety of special require- 
ments. Whether the need is for round, square, hex., keystone 
or rectangular section stock to close tolerances or whether 
the drawer is to be used in conjunction with cold headers, 
presses or special machines, Ajax can build it to meet the 
requirements and at a cost consistently low for the size and 
quality of the machine produced. If you have a need for 
drawing ferrous metals from 1010 to 52100 or non-ferrous 
metals with enough hardness to permit gripping, which is 
beyond the range of one of our standard drawers our en- 


gineers will be glad to discuss your particular requirement 
with you. We will be glad to send further information. 





Bar Drawing and Straightening 
Machine 


Drawing, Straightening and Cutting 
off Machine 


for Drawing Keystone Stock 


for large Waterbury-Farrel Nut 
Machine 


for ',” Nut Machine 

for 14” Waterbury Header 

for 33” Waterbury Header 

for No. 5!4 Minster Press 

for Double End Spoke Header 
Continuous Drawing Machine 


for 5” Bolt Maker 


THE A/aX MANUFACTURING CO. 
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Built 20 Years Ago 


and 


Still Going Strong 


AJAX-HOGUE 
Wire Drawers 





One of the first Ajax-Hogue Wire 
Drawers Built, 1/1] in operatio 

at the Chandler Products Cor 4 
Cleveland, Obio “ 





Fit Screw Products Corp 


- of Trx- , 
Courtesy yf Cleveland, Obio 


Courtesy of Chandler Products ¢ or} 
Cleveland, Ohio 7 


These Ajax - Hogue Wire Drawers 

Have Been Drawing Accurate and Straight 

Wire from Coiled Rods for Cold Headers 
Since 1934 


write for Bulletin No. 111-A - 


THE Ajax MANUFACTURING CO. 


EUCLID BRANCH P. O. 


CLEVELAND 17, OHIO 
Dewart Building 


NEW LONDON, CONN, 
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110 S. Dearborn St. 
CHICAGO 3, ILL. 














TITANIUM STRIP is descaled continuously 
on time cycles as low as 30 seconds, 
with excellent results 





Use this fast, safe Hooker Process >. F 
for descaling steel and titamium —o.smnure smmersion ioosens sca 


on 5 tons of stainless wire. A water 
Descale alloy steels and titanium in any form- -rapidly, safely-—using the ee pe eat ag yo ag oer 
Hooker Process with Virgo® Descaling Salt pane ont no pitting pes etching 

A bath of molten Virgo Descaling Salt quickly converts scale, rust, and 
other surface impurities to an acid-soluble coating. A quench, acid dip, 
and final spraying then remove this coating in from one-tenth to one- 
hundredth the usual pickling time, with no measurable effect on the 
base metal. 

You can easily set up the Hooker Process for batch or continuous opera- 
tion on any form of work including strip, sheets, bars, wire, tubes, plate, 
castings, forgings, and fabricated parts. You can usually process work as 
fast as your handling methods allow, with a minimum of supervision 
Operation is safe for personnel, and there is little or no spent-acid dis- 
posal problem. 





You can profit by the experience of more than 50 companies now 
using the Hooker Process successfully to speed up descaling of alloy steels 
and titanium in practically every form. 
You'll get quick service on any descaling problem, by writing or pho- 
ning us. Complete test and engineering facilities are at your disposal, LIGHT-GAUGE ALLOY STRIP is descaled 


‘ : at 20-35 ft. per min. in this Virgo 
without obligation. 
bath, after annealing 


Send for these bulletins. Get the whole story on Virgo 
Descaling Salt for alloy steels and titanium how the 
Hooker Process works, its advantages, how to set up a 
Virgo descaling line, and the services you enjoy as a 
user. No obligation. Write us today 


— tom the Dell of the Exath HOOKER 


HOOKER ELECTROCHEMICAL COMPANY CHEMICALS 


30 Forty-seventh Street, Niagara Falls, N. Y. 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK * CHICAGO + LOS ANGELES 
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1Steel Topics ~ 


Keen Edges Hold on 
Blades of Lehigh H and L 


The shear blades shown here are repre- 
sentative of the blades used in pairs in 
power squaring shears manufactured by 
Wysong & Miles Company, Greensboro, 
N. C. The blades are hollow ground, and 
are made of either Bethlehem Lehigh H 
or Lehigh L tool steel. They perform 
economically at speeds up to 60 strokes 
per minute because they hold their cut 
ting edges for long periods of time, in 
this way minimizing the need for fre- 
quent regrinding. 

Lehigh Ho and Lehigh L are high 
carbon, high-chromium tool steels. They 
form high-chromium carbide concentra 
tions, meaning the ultimate in’ wear. 


BETHLEHEM 


In making up special punch-and-die 
sets, the fitting of the punch and die 
after hardening often involves hand 
grinding or stoning to remove the size 
changes produced during the hardening 
operation. The hole in the die will often 
close in, while the punch will usually 
expand in diameter, Thus the two parts 
will not tit, or will lose clearance. 

In order to minimize such difficulties, 
and to reduce tool costs, the use of the 
following procedure is recommended: 


TOOL 
First Harden the 


With its lower carbon content and addi- 
tion of 1.00 pet nickel, Lehigh L has un- 
usual toughness. It is used for shearing 
thicker material where shock is involved. 


TYPICAL ANALYSES 
G Cr Mo V Ni 

Lehigh HO 1.55 11.50 0.80 0.40 

Lehigh L 0.85 11.50 0.45 0.30 1,00 
You can count on good wear-resistance 
with Lehigh H or Lehigh L. If you would 
like to have more information about 
these steels and their use, we suggest that 


you contact your tool steel distributor, 
or write direct to us at Bethlehem, Pa 


STEEL ENGINEER SAYS: 
Die, Then the Punch 


1. Make up the die, and harden it 
2. Make up the soft punch, and fit it to 
the die. 3. Harden punch. 4. If neces 
sary, fit punch to die by grinding 

In this way, only one of the two parts 
is ground in the hardened condition, and 
the grinding is external and easier than 
internal grinding. To avoid excessive 
grinding, it may occasionally be advisa 
ble to allow for size-change in the die. 
But in the main this procedure can 
bring worthwhile economies. 


7 


gETH EHEW 
ST-EL 


HOLLOW-BAR TOOL STEEL 
IS IDEAL FOR 
RING-TYPE APPLICATIONS 


BTR (Bethlehem Tool Room) Hollow 
jar is an excellent steel for hardened 
bushings, ring dies, draw rings and sim 
ilar uses (above). It is produced by high 
trepanning, in which hammer 
forged or hot-rolled round bars (below) 


speed 


are cored out, followed by rough turning 
on the outside. Hollow Bar saves produc 
tion time, for there’sa no need to wait for 
forged rings or dises. Quick delivery, too, 
for rings can be cut to any length. 








NEW BOOKLET ON 
STRAITS TIN FROM MALAYA 


This new booklet describes the many 
ways Straits Tin—in new solders, new 
alloys, and new platings and coatings 
—is now being used to make better 
products at lower cost. It is factuai, 
informative — and could well prove 
profitable to you. Write now for 
“Straits Tin: A Most Useful Metal for 
American Industry.” 


ew Tin Alloys—New Techniques 


Make Soldering Faster, More Efficient 


They've been using tin-rich solders 
for almost 2000 years and haven't 
found a real substitute yet. Nothing 
else IS aS cheap or aS easy to use In 
making corrosion resistant, imperme 
able, electrically conductive joints at 

relatively low temperatures. 

Making Solder 

Sull More Efficient 

Now, new alloys and new soldering 
techniques are making tin solders 
still more useful on production lines 
A solder of tin-indium, for exam 
ple, is now used for sealing glass to 
metal or glass to glass, it will adhere to 
mica, quartz, thermosetting plastics, 
and some glazed ceramics, as well 


THE MALAYAN TIN BUREAU 


For joining aluminum, cerium 
added to a tin-rich, tin-zinc solder 
gives both improved salt spray resist- 
ance and better wettability. 

New techniques for applying sol- 
der include ultrasonic methods of 
soldering and tinning aluminum, and 
the new mechanized dip soldering 
process that is saving industry thou- 
sands of man-hours. 


Tin is, of course, the key ingredi- 
ent in solder. Over one-third of the 
world’s tin is mined and smelted in 
Malaya. Known as Straits Tin, this 
metal is more than 99.87% pure and 
is world-famous for its absolute re- 
liability of grade. 


A New Look 
at Straits Tin 


Today, not only new solders but new 
tin alloys, new tin-alloy coatings and 
platings, and new uses for tin chemi- 
cals make Straits Tin more valuable 
than ever to American industry. And 
continuing research will, in the near 
future, find still more ways in which 
tin can serve you. 


Whatever your product or process 
may be, now is the time to reappraise 
carefully the unique combination of 
properties of Straits Tin. For no 
other metal we know today can do 
so many different kinds of jobs so 
economically and so well 


MALAVAN 


= 


Dept. 355, 1028 Connecticut Ave., Washington 6, D.C. <, 
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TRIPLE-CHIP Sa 
KROSLOK® Millin 


Wwe 
YAUTtA & WAERRY WEATHER 
YAACAINERY {0. 


Cutting Tool Manufacturing Division 


CLEVELAND 17, OHIO 


moTcH & ME 


THE 
SEE ALSO xrostoK MILLIN 


te story 
blades 
cutters 


lades 
Cutters 


The M. & M. Triple-Chip 
reduces tooth strains, le 
blade life, and speeds 

with accuracy. 


SEE ALSO — Motch & Merryweather 
Triple-Chip Heavy Duty Anti-Weld 
Saluble Oil. 


# 


RRYWEATHER 
G CUTTER ee 
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ALTER pm ‘ 
grind SINGLE aNd or 
ng OOUBLETHIPS ©) 
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See M. & M. saw blades from the 

big 108” diameter Triple-Chip 

segmental cut-off blade down 

to slitting saws 3” in diameter. 
, . 
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SEE ALSO — Triple-Chip solid blades, 
8” through 20” diameter for cutting off 
smaller stock. 


Dual Drive reduces 
the hazard of blade 
breakage. 


Merryweather Triple C eC?e 
Grinding Coolant. 


SEE ALSO—Motch& = tt 








Does MORE Work... 
, BETTER 


Continuously assured atmosphere quality 
Automatic operation 
Positive temperature uniformity 
and control 


Outstanding among the many features of the Sunbeam Stewart 
AUTOCARB is its automatic operation. Temperatures, once set, are 
automatically held uniformly thereafter. Carbon potential of the 
protective atmosphere is automatically and continuously maintained 
by the newly developed generator design. This eliminates trouble- 
some carbon build-up and subsequent high temperature and time 
consuming burnouts. Retort and Catalyst life is accordingly greatly 
improved! High speed uniform circulation of the quench insures 
maximum quenching speed and higher quality metallurgical 
results. Whether your work is processed in small lots or in heavy 
production runs, don't overlook the automatic operation and 
all-around usefulness of this unit. It will pay for itself quickly. 





STEWART 
NU okey V4: 
) 


=A patra * J 
= wR Tet eee 




















Cross section view of the Sunbeam Stewart 
AUTOCARB—The All-In-One furnace that pays 
for itself quickly. Has a completely enclosed heat- 
ing chamber with heat distributing and capacitor 
refractories for efficient uniform operation. Easy- 
to-replace, light weight radiant tubes. 


CORPORATION (industrial Furnace Division) 


Main Office: Dept. 108, 4433 W. Ogden Ave., Chicago 23—New York Office: 322 W. 48th St., New York 19—Detroit Office: 3049 E. Grand Bivd., Detroit 2 


A letter, wire or ‘phone call will promptly bring you information and details on SUNBEAM industrial furnaces, either units for which plans are now ready or 
units especially designed to meet your needs. Or, if you prefer, a SUNBEAM engineer will be glad to call and discuss your heat treating problems with you. 
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SWEDISH STEELMAKER STILL GOING STRONG 


two basic resources: high-grade Swedish ore, over 200 years’ experience 


Uddeholm is one of Sweden's leading pro in the United States by the Uddeholm Com- 
ducers of fine steels. Although an iron works pany of America. Large stocks for all hot and 
was set up at Uddeholm as early as 1668, the cold work applications, in an unusually wide 
company got its real start in the 1700s. The range of sizes, are carried in New York, Cleve- 
growth that began then still continues. Today, land, and Los Angeles 
\ ddeholm owns mines, ferro alloy works, and FREE—STOCK LIST OF UDDEHOLM TOOL. STEELS 
modern mills, as well as power stations to run UDDEHOLM, 155 East 44th St., New York 17, N.Y. 
them and railroads to connect them 
Impressive, yes. But for the fine quality of 
Uddeholm steels two other factors are more NAME 


Please send mec tool stee!] stock lists 


important: the natural purity of the ore we 
use and the craftsmanship and skill acquired 
in over 10 generations of specialty steelmaking 

lddeholm Swedish tool steels are marketed 


VISIT US, BOOTH 201, AT THE NATIONAL METAL EXPOSITION, CHICAGO, NOVEMBER IST TO 5TH, 


why UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels New York: 155 East 44th Street, MUrray Hill 7-4575 
Specialty Strip Steels Cleveland: 3756 Carnegie Avenue, HEnderson 1-7440 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 
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Whatever your furnace 
needs for control— 


There’s good reason why more heat-treating 
furnaces everywhere are controlled by Brown 
instruments. First, of course, is performance . . . 
sensitive, precise control that meets the most 
exacting requirements of modern heat-treating 
techniques. And equally important is versa- 
tility. In this varied line of instrumentation 
you'll find just about everything a furnace 
could possibly need in the way of control. 





Just check through the requirements of your 
specific heat-treating problem .. . then look 
through this group of instruments and ac- 
cessories: 


Choose ElectroniK Strip Chart Controllers for de- 
tailed, long-term records . . . and a selection of 
control forms including electric systems of the con- 


tact, position-propor- bd 
tioning (Electr-O-Line) ita parts or 
EP PPPE ETT and time-proportioning 
— (Electr-O-Pulse) types; 
} and pneumatic control 
from two-position to full 
proportional-plus-reset- 
eau Electrol products 


Choose ElectroniK Circular Chart Controllers for ease 
of scale reading . . . con- 
venient daily charts; in 
a full range of electric 


ind pneumatic omit hy Qat-treated 





I 


Choose ElectroniK Circular Scale Controllers where under Zlectnanik 


you want readability 
and control check at ex- 
treme distance . . . with- 
out need for a record. 
Supplied with all con- 
tact and proportional 
types of electric control. 
== 


Choose Pyr-O-Vane Controllers where you don’t 
need a record but do 
need precise vane type 
snap action electric con- 
trol by a millivoltmeter 
instrument. 


| 


Camera rie cot Pome tas V4 F 


IA 


HH 


Livi dale a me elale mes 


ontrols 


For complete data on 
the entire line of 


Choose Protect-O-Vane Controllers for simple, de- Brown instruments 


pendable excess temper- 


- ‘ for control of fur 
ature cut-off protection. naces . . . including 
° ° . . specifications and 
' Was? And for all your pyrometer sup- prices . . . write for 
plies, investigate the HSM Plan yaa your copy of Cata- 
the convenient way to buy she ti log 54-1, “Furnace 
the best in supplies on a schedule s ond Gum Centrale.” 

custom-fitted to your plant... - 

at advantageous discount 


schedules. 





METAL PROGRESS; PAGE 50 





ElectroniK Controllers on 
the panel at the rear main- 
tain accurate temperatures 
for heat-treating Electrol 
hydraulic components, in 
Hevi Duty electric furnaces. 
Protect-O-Vane excess 
temperature shut-off gives 
added protection against 
overheating. 


A 











control in Hevi Duty furnaces 


HE SAFETY of a jet fighter’s landing gear . . . the 

reliable control of a massive abrasive-coating 
machine . the dependability of a ship’s rudder 
system . . . often hinges on the precise manufacture 
and accurate heat-treatment of hydraulic compo- 
nents. Electrol Incorporated, a leading producer of 
hydraulic devices, makes sure that the critical parts 
of their systems receive the exacting heat-treatment 
they require . . . by treating parts in Hevi Duty 
furnaces equipped with ElectroniK control. 


Heat-treating may take place at any stage of manu- 
facture, sometimes several times between first ma- 
chining operations and final grinding. Requirements 
are strict. Many parts must be held to hardness 
within 5 points Rockwell. The combination of good 
furnace design and accurate, sensitive control meets 
the toughest specs. On big loads or small, ElectroniK 
instruments adjust heat input with speed and pre- 


@ REFERENCE DATA: Write for Catalog 54-1, “Furnace and Oven Controls.” 


HONEYWELL 


cision . . . hold temperatures right where the heat- 
treater sets them. 


Good furnaces do their best work when they're 
guided by ElectroniK control. By the thousands, 
these instruments have proved their ability to pro- 
vide the performance demanded by today’s alloys and 
heat-treating methods. Whether your own furnace 
is electrically heated or fuel fired . . . large or small 

.. batch or continuous. . . you'll be sure of getting 
the precision and on-the-job dependability you need. 


For a discussion of your specific application, call 
your nearby Honeywell sales engineer today. He’s as 
near as your phone. 





MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 
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H| Honeywe 


BROWN INSTRUMENTS 
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This instruction and control sheet is actu 
ally in use at the plont of the commercial 
heat treater which solved a real problem 
for the manufacturer as told here. 


Recently a manufacturer of roller skate parts encountered a great 
deal of difficulty in trying to find a source of heat treating for a 
particularly hard job. So serious was the problem that at one time 
consideration was given to installation of the necessary equipment 
at the manufacturer's plant. However, equipment would have 
cost over $20,000 plus the additional expense of labor, plant space, 
insurance, supplies, and above all, the metallurgical supervision 
required to control this intricate work properly. 

The manufacturer turned to a local commercial heat treater 
to handle the work and even offered to install the required equip- 
ment. However, they were able to handle the job to the utmost 
satisfaction of the customer, using existing facilities. 

The cyaniding operation involved required a case depth of 
0.003” to 0.007”. Samples of each batch processed are sent outside 
to a commercial metallurgical laboratory for inspection and test- 
ing. After OK, the parts and metallurgical report for each batch 
are shipped to the customer. The control sheet shown here is 
actually in use at the plant now doing the work and conveys 
some idea of the thoroughness to be expected from those com- 
mercial heat treating plants which are members of the Metal 
Treatmg Institute. 

A reprint of the article, “Heat Treaters Cite Short Cuts to 
More Effective Purchasing” is available from each of the com- 
panies listed. This handy reference will prove of value when 
ordering heat treating. 
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THERE’S A HEAT TREATING 
SPECIALIST NEAR YOUR PLANT 


Ace Heat Treating Company 
Elizabeth, New Jersey 
Anderson Steel Treating Co. 
Detroit, Michigan 
Benedict-Miller, Inc. 
Lyndharst, New Jersey 
Commercial Metal Treating, Inc. 
Bridgeport, Connecticut 
Commercial Steel Treating Corp. 
Detroit 4, Michigan 
Cook Heat Treating Co. of Texas 
Houston 11, Texas 
The Dayton Forging & Heat Treating Co. 
Dayten 3, Ohiec 
Dexter Metal Treating Co. 
Oakland 21, California 
Drever Company 
Philadelphia 33, Pennsylvania 
Greenman Steel Treating Company 
Worcester 5, Massachusetts 
Fred Heinzelman & Sons 
New York 12, New York 
Alfred Heller Heat Treating Co 
New York 7, New York 
Hollywood Heat Treating Co. 
Les Angeles 38, California 
L-R Heat Treating Company 
Newark, New Jersey 
The Lakeside Steel Improvement Co. 
Cleveland 14, Ohio 
Metallurgical, Inc. 
Minneapolis 7, Minnesota 
Metallurgical, Ine. 
Kansas City 8, Missouri 
Metlab Company 
Philadelphia 18, Pennsylvania 
Metro Heat Treating Corp. 
New York 13, New York & Ridgefield, N.J 
O. T. Muehlemeyer Heat Treating Co. 
Rockford, IUlinois 
New England Metallurgical Corp. 
Seuath Boston 27, Massachusetts 
Paulo Products Company 
Saint Louis 10, Missouri 
Pittsburgh Commercial Heat Treating Co. 
Pittsburgh 1, Pennsylvania 
The Queen City Steel Treating Co. 
Cincinnati 25, Ohie 
J. W. Rex Company 
Lansdale, Pennsylvania 
Stanley P. Rockwell Company 
Hartford 5, Connecticut 
C. U. Seott & Son, Inc. 
(Stainless Steels) 
Reck Island, Ulinois 
Syracuse Heat Treating Corp. 
Syracuse, New York 
Temperature Processing Company, Inc. 
North Arlington, New Jersey 
Winton Heat Treating Company 
Cleveland 16, Ohie 
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KENTRON 


MICRO 
HARONESS TESTER 


U-TYPE + WELL TYPE + DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 
Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 












If you want to perform 


























THE MERIAM INSTRUMENT CO. Tensile or Brinell testing operations Applies 1 to 10,000 gram loads 

10932 MADISON AVE. quickly and simply — contact Write for Bulletin 
CLEVELAND 2, OHIO ™ 
@ U-TYPE MANOMETER Kent Cliff Laboratories Div. 
. Detroit Testing Machine Company The Torsion Balance Company @ 
9390 Grinnell Ave. + Detroit 13, Mich. — 
CLIFTON NEW JERSEY 
T NO. 48 ON INF JPON PAGE 64 LIST NO. 54 ON INFO-COUPON PAGE 64 T NO. 53 ON INE N PAGE 64 











LAB-HYAM 


ALL 4 i 4) ke) 2 Protective Atmosphere H2N2 
Less Expensive-More Convenient 


1W:4:10):9:0ue):® 4 LAB size for LAB work 


Protected bright annealing is now here for test and 












pilot runs of electric metals, stainless steels, copper 


FURNACES or silver brazing; for sintering or reducing powder 






metals and for bright tempering of any ferrous or 
non-ferrous metal or alloy. How about atmosphere? 





At 1900 F. from raw ammonia gos LAB-HYAM 
=> 4 catalyst chamber produces a 75% hydrogen— 25% 
nitrogen mixture from 99.9% dissociated ammonia, 
delivering protective atmosphere at 5 to 35 C.F.H 
through needle vaive 


Ask for Bulletin L-H for more information regarding ° " 
‘ this new laboratory size Dissociated Ammonia 
© e [ Generator. LAB-HYAM H2N2 GENERATOR 


BODE SCIENTIFIC COMPANY 
719 LIBERTY AVE. PITTSBURGH 22, PA. 


PHONE: ATLANTIC 11-5525 
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LABORATORY 
CAN MAKE 


ABRASION 
RESISTANCE 
TESTS 


with the TABER ABRASER 


Simulates ACTUAL abrasion and wear 
conditions during test and gives AC 
CURATE numerical index for your report 
Recognized the world over as the STAND 
ARD for testing metals and metal finishes 
The Abraser is now available in the NEW 
portable type Mode! 140-PT, illustrated 
above 


TABER STIFFNESS TESTER 


Determines both stifiness 
and resilience of sheet 
and wire specimens and 
gives report from ODI 


RECT READING. No cal 
culations! 

Write for . j 
Illustrated Literature 


INSTRUMENT CORPORATION 


f} _ . $ECTION 19 
111 Goundry $., N. Tonawenda,N.Y, 








It’s Dice For The Best... 
in Metal Test Instruments 


The CYCLOGRAPH (Mmodei c) 
. for unscrambling metal 
mixups 


This instrument permits truly 
high speed, non-destructive 
sorting of raw, semi-finished 
or finished parts by their 
metallurgical characteris- 
tics. With the new Auto- 
matic Sorter Unit speeds up 
to 300 pieces per minute are 
possible with the use of suit- 
able feeding equipment. 
Used by leading industrial 
firms everywhere. 


J. W. DICE CO., Englewood 3, New Jersey 


Non-destructive Testing and Measuring Instruments 


Inspection 
Demagnetizing 
or Sorting 
PROBLEMS? 
SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destruc- 
tive production inspection of steel bars, 
wire rod, and tubing for mechanical 
faults, variations in composition and 
physical properties. Average inspection 
speed 120 ft. per minute. 
Over 50 steel mills and fabricators 
are now using this equipment. 








MAGNETIC ANALYSIS 
DEMAGNETIZERS 


Electrical Equipment for rapid and 
efficient demagnetizing of steel bars 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing can be 
done in a single operation. 





MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 


Electronic Instruments for production 
sorting both ferrous and non-ferrous 
materials and parts for variation in 
composition, structure and thickness of 
sheet and plating. 





MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 


Inexpensive pocket meters for indi- 
cating resid ti in ferrous 
materials and parts. 








For Details Write: “THE TEST TELLS” 


MAGNETIC ANALYSIS CORP. 
42-44 Twelfth St., Long Island City 1, W. Y. 
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ULTRASONICS 


for rapid, accurate, non-destructive 
THICKNESS MEASUREMENTS from oneside 

and accelerated METAL CLEANING 
VIDIGAGE Automatic Thickness Tester 


Direct-Reading 21” Cathode-Ray Tube. Infinite Ranges 2:1, as selected, 
between 0.015” and 6” of steel or equivalent. Accuracy 0.1%—1.0% 
according to use. 


AUDIGAGE® Portable Thickness Testers 
Battery-Operated. Ranges 0.020"-4" and 0.060"-12” of 


“D> 
RANSON | 


1 NOTRUMENTS, js. 


<OOSOSS 


a ee) 


steel or equivalent 


SONOGEN Ultrasonic-Power Generator 


for Metal Cleaning and other Industrial uses. 


Literature 
on Request 


a 439 FAIRFIELD AVE -STAMFORD:+ CONN 


4 INFO COUPON PAGE 44 
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Plan to Attend 
the 


WESTERN 
METAL SHOW 


Los Angeles 
March 28 to April 1 
1955 











3 SIMPLE STEPS... 
TO SOLVE ALL YOUR 
Designed FOR YOUR SPECIFIC REQUIREMENTS HEAT TREATING PROBLEMS! 
@ Motor-Mix Burners @ Flame Retention Nozzles 


@ Model DA Mixers @ Accessories Coot piece with Phoenix 
Brand NON-SCALING 
COMPOUND, oa dry, 
@ Injector-Mix Burners @ Blowers easy-to-handle powder. 


@ Western Safety Valves @ Inspirator-Mix Burners 


@ Multiport Burners Harden or anneal piece 


@ Custom Built Equipment os normally required — 
powder forms protective 


Free descriptive literature on request coating completely seal- 


ing piece from air. 


WESTERN PRODUCTS, Inc. 


General Office - 549 W. Washington Bivd 
New Castle, Ind Chicago 6, | 


if necessary, boil in plain 
water to remove protec- 
tive coating. Coating 


UPON PAGE 64 comes off quickly, easily— 





giving you a bright srole-free, pit-free 
surtace like 


THIS... not THIS — 





A complete summary of Hays products applicable to 
processes such as annealing, brazing and calorizing. 
Scope includes various methods of firing (under- 
fired, overfired, sidefired), fuel burned (gas, coal, 
oil), and type of furnace (continuous, rotary hearth, P 
slab heating, etc.). EVERY TIME! 
Save | a oe ET eave 
Hays complete line of draft gages, flow gages and Send for a trial order 
meters (for high and low pressure gases and liquids), — Satisfaction querenteed — 
portable gas analyzers and automatic CO, recorders 2 Ib. can — ($6.00 ORDER TODAY FROM 
are covered 5 lb. con — $15.00 YOUR LOCAL 

° 15 lb. con — $41.25 DISTRIBUTOR 


Write for bulletin 51-750-51 oe ee OR WRITE 




















THE PARKER STAMP WORKS, Inc. 


ESTABLISHED 1871 
HARTFORD, CONNECTICUT 











Fourth edition of 


“PRINCIPLES OF 
HEAT TREATMENT” 


by Dr. Marcus A. Grossmann fast... inexpensive way to expand your 


plant facilities. Choose from 27 Models. 
For instance: 1. You save time and money by keep- 
ing heat treat jobs for small parts 
i in plant. 

2. It’s easy to establish a new depart- 
ment at small cost in proportion to 
benefits which result. 

3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs. 

4, Heat treat operations are easily performed with 
Cooley designed furnaces. 


Write now for Catalog 
giving complete details 


H Soci ELECTRIC MANUFACTURING CORP 
American iely for Metals, 30 SO. SHELBY ST. + INDIANAPOLIS, IND 
7301 Euclid Ave., Cleveland 3, Ohio 











i PA 44 
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FOR ALL YOUR 
BASKET and FIXTURE 


Style #13 in salt hardening bath application 


Representative Inquiries Invited. 


i BASKETS , RETORTS 
Specialists in Processing Carriers Since 1932 MUFFLES * GRIDS 
SCREENS , RACKS 
for Quenching, Carburizing, 
Salt Bath, Dry Heat Applica- 
rons, etc. 





More than two thousard sotisfied users a ae 
WILL TESTIFY You ; 
SAVE 3 WAYS 5 Mason St., anager 5, Conn. 
WITH A LUCIFER FURNACE LIST t N 


1—Save on First Cost 


CHECK THESE PRICES 
Furnace Size 2000 2300° 4 we t | o 

fix 6x12” $467.00 $548.00 e a rogress is n ow 
Ox Oxia” 647.50 764.00 - 

12e12x24" 912.00 1068.90 
(Axt8x36” 1419.75 1629.50 


. - 
a Fem in its Second year as 


+ 
; 
+ 
+ 








electronic controls. 


vy s 
2—-Save on Man Hours one of our clients 


Less soorater attention needed—Lucifer controls 
are EXACT. veer reach SPECIFIED heat rapidly 
Ff 


and retain “arec 1ED temperature without varia- 


tion. No special experience required when you use 


a Lucifer Furnace - Cr 
3—Save on Maintenance ee 4 
Finest refractory materials are built into Lucifer 


Furnaces for better, more efficient heat retention 
Elements are guaranteed, tong lived, trouble free 


WRITE FOR FREE LITERATURE, specific tori i i 
aad ites the ct tetas Geaaaae, ree The Eastman Editorial Research Service is a 


of sizes—top loading critical and advisory service to publishers 
Engineering advi; 


; : for the sole purpose of developing and main- 
wire or pheno © taining better readership. 


Exclusive to one publication in a field. 


LL aes r : is an implied guarantee to its readers of 
maintain an extremely high air change continuing editorial progress. 


rate, permitting absolutely uniform 
eounees tne bs temperature throughout. The Eastman Research Organization 
METALWASH tempering units are con- 500 Sth Avenue e@ New York 36, N.Y 


diel tinuous machines: 
§; lighting SEES You save on labor because there are 
DETROIT’S BETTER es no batches to handle and re-handle. 
% You save on uniformity because there DEM Fs; EY 
HEAT TREATER : ge 


2 are no rejects—every piece of the 
EE . — Sie work is exposed to the same temper- FU RNAC ES 
ature of air for the same length of time, 
under precisely the same conditions. GAS, OIL AND ELECTRIC 
OFFERING FACAITIES POR: ¥ We have a representative near BATCH @ CONTINUOUS 
mM -car 500,000# PER-MG:: you who knows how to apply 
: METALWASH uniformity to your tem- ra 
e pering requirements. Write us today : 
2 MINUTE PARTS TO 2. TON ek tit Diag amseene sal ATMOSPHERIC - RECIRCULATING 
: PUSHER —ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 
“*Taiiored by Dempsey” 


Use of the East ice by Metal P 
METALWASH Rotary re ery, Units : ce Ph auesades Ge Ge caution af 


























STANDARD | STEEL 1 TREATING CO. 


3467 LOVETT AVE DETROIT 10, MICH METALWASH MACHINERY CORPORATION - DEMPSEY INDUSTRIAL FURNACE CORP. 
Phone TAshmoo 5-0600 908 North Avenue, Elizabeth 4, N. J. Syelagiall f, Shave. 
LIST NO, 40 ON INFO-COUPON PAGE 64 LIST N 17 ON INFO-COUPON PAGE 64 
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FOR CATALOG... 
HELPFUL INFORMATION 


Te 


4817 W. Slanwood. 


ae, 











the QUENZINE STORY 


Low priced, more readily available carbon 


steels can often replace alloy steels when 


quenched in Beacon 
Quenching Oils with 
QUENZINE added 
For information on 
this new additive and 
other Beacon Brand 
Heat Treating Com- 
pounds write to... 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


W. 140th St., Cleveland 11, Obie 




















. OFFERS 
the most advanced 
Salt Bath Furnaces 

POPE cee 
BATCH 


TYPE 
WORK 


° 


CONVEY ORIZED 
TYPE 
WORK 


°o 


ALUMINUM 
BRAZING 


° 
°.6°8 
°o 


UPTON ELECTRIC FURNACE CO. | 


16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 














CIRC-AIR 


for 
Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 











<= oO » 
Specially Engineered 
for 
Your Particular Needs 
« 


GAS ¢ OIL © ELECTRIC 


_ INDUSTRIAL 
HEATING EQUIPMENT 
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On any steel blackening problem 


DEPEND onDU-LITE 


for a Superior Finish 


X y 


Here's an We 
example. . .' 


Courtesy The Poly Choke Co. 


Du-Lite gave this part with its compli- 
cated knurls, slots, threads, etc. a fine 
rust-resistant durable black finish. It is 
typical of many other parts, small and 
large, which have been black oxidized 
by Du-Lite for many years. Moreover, 
Du-Lite meets most individual and 
government specifications including 
57-0-2C for Type Ill Black Oxide finish. 


Typical Du-Lite installation 


Du-Lite installations are simple, compact, 
easy to operate. Du-Lite equipment can 
be tailored to fit production require- 
ments on all types of jobs with a maxi- 
mum of speed and economy. Du-Lite 
also makes a complete line of cleaners, 
strippers, wetting agents, passivating 
agents, rust preventatives, burnishing 
compounds etc. for any metal finishing 
application. 
See your nearest Du-Lite Field Engineer 
or write for more information. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 


Rush information on your metal 
finishing products. 


Name 
Company 
Address 
City 


Du-Lite 


oe ee ee PECIALISTS 


LIST NO. 103 ON INFO-COUPON PAGE 64 
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sesesesoeseound 


todas 9 


wonder drus 


i) 
for indust’y ' 


Make expensive tme-consuming 
operations like filing, grinding, 
polishing, blasting, buffing a thing 
of the past with New Amazing 
SUPERSHEEN SPEED FINISH- 
ING. 

It absolutely does away with cost- 
ly hand deburring and other hand 
operations requiring the use of 
large quantities of expensive ma- 
terials and costly skilled labor. 


A single unit replaces from 2 to 
12 men. Savings up to 95% on 
almost ALL types of parts with 
absolute uniformity, fewer rejects, 
finer finishes. 

Investigate today! 


aminicas 


OVANCED Baere 


ALMCOMY. upersheen 


Himeisee men iS ANO COMPOUND 


ALBERT LEA. MINNESOTA 


LIST NO. 75 ON INFO-COUPON PAGE 64 

















f 4 Avoid Plating Rejects by 


Getting Clean Metal Surfaces With 
PROMAT ACID ADDITIVE 


Promot acid additive is 
actually an accelerator 
—not an inhibitor. It 
assures complete and 
uniform removal of hot 
rolled or heat treat 
scale—rust—or oxide 
film. 


TRY a one-gallon can 
of £7073 in your shop 
—DISCOVER the time- 
saving, money-making 
advantages now! 


Send today for bulle- 
tins on the complete 
Swift line of metal 


Special Trial 
$s'00 finishing and treating 


MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 
Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 
granite, and marble 
“Meldiscs”’ for rotary sanders 


Grinding and FinIshing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—Wet or Dry Bars, Tub- 
ing, Structurals, etc. Foundry Cutting 
—stendard and reinforced wheels 


Grinding Carbide Tipped Tools 
& 
Write to Abrasive Wheel Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. + PASSAIC WN. J. 
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CHEMICAL CO. 
Connecticut 


Postpaid compounds. 
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RUSTLIC 


QUEOUS SYSTEMS 


Grade “C-W-25" 
Non-flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for long Periods 
Indoor Storage 


Write for free sample and brochure 
Specify Grade ‘'C-W-25"' 
PRODUCTION SPECIALTIES, INC 


755 BOYLSTON STREET 
BONON 16, MASS 


LIST NO. 121 ON INFO-COUPON PAGE 64 


























HERE’S 
HELP 


for your 


engineer- 
recruitment 
problem 


Engineers’ Joint Council 
and The Advertising Council 
offer free, expert help to 
advertisers promoting engi- 
neering as a career. 


A booklet has been prepared 
by The Advertising Council in 
cooperation with the Engi- 
neers’ Joint Council to help 
you in recruiting engineers for 
the future. 


1. It tells you what the problem 
is and the important part you 
can play in solving it. 


. It outlines the advantages of 
an engineering career to 
help your company develop 
advertising appeals. 


. It informs you as to the cur- 
rent activities of industry in 
the education and recruit- 
ment of engineers. 


. It offers specific suggestions 
as to what you can do (from 
present manpower). 


It provides material that you 
can use in your own local 
and national programs. 


Many companies are using this 
booklet today. They say that it 
helps in orienting their engi- 
neer-recruitment advertising to 
industry-wide recruitment pro- 
grams. Send for the booklet 
now. Address: The Advertis- 
ing Council, Inc., 25 West 45th 


Make a mental note to specify 
20th Century *Normalized shot or 
grit for your abrasive require- 
ments. It’s manufactured under 
close laboratory control to assure 
consistent high quality, greater 
uniformity, longer wear, and max- 
imum production efficiency and 
economy. 


Write for new catalog No. 1153. 


THE CLEVELAND Poem CO. 


836 East 67th Street + Cleveland 8, Ohie 
Howell Works: Howell, Michigan 


One of the world’s largest producers of 
uality shot, grit and powder — Hard 
ron — Malleable (* Normalized) — Cut 

Wire — Cast Steel (Realsteel) 


*Copyrighted trade name 


LIST NO. 2 ON INFO-COUPON PAGE 64 
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Prove to your own 
velit aaclaileliMeiilcL Melis 
MOLYKOTE line of 
industrial lubricants 
is one of the most 
spectacular contri 
butions to metal 
progress in many 
decades. Send. for 
free literature today 

and then order 
a trial supply 


QLYKOTE 


aricAN 
cate + 
vERO” 


The tremendous lubricity of 
MOLYKOTE depends on the 
unique molecular structure of 
the compound. Read the story 
behind its development and the 
jobs it.can do better thon any 
other lubricants 


Send for free catalog today! 








™ 


FABRICATED MONEL 


CO PICKLING EQUIPMENT 


¢ Hairpin Hooks * Sheet Crates 


¢ Steam Jets ¢ Chain 


¢ Mechanical Bar, Tube and Coil Picklers 


St., New York 36, N.Y. 








THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3721 OAKWOOD AVE. 


This space contributed by 


° ° OcnE Ece Beek. fen Bae 
American Society for Metals 











LIST NO. 94 ON INFO-COUPON PAGE 64 
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for all 
industrial 
requirements 


for de-greasing — pickling 


anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 


any ductile metal 


by 
THE C. O. 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 


ani 
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INDUSTRIAL ELECTROPLATED GOLD now answers produc- 
tion needs in many fields, aside from obvious applications in instrument- 
making and electronics. Unusual properties of electroplated gold — 
physical, thermal, chemical, electrical, optical and corrosion resistant as 
well as decorative —enable it to solve an amazing range of hitherto insol 
uble problems. Names of major industrialists taking advantage of new 
developments in gold electroplating are available from Technic, Inc. 
originator of methods of electroplating gold with scientific accuracy. 
While this company does not process or finish metals, it does equip its 
patrons to perform these operations efficiently and economically 
achieving unprecedented accuracy in control of quality, evenness, thick 
ness, color, and hardness of gold deposits. Manufacturers who have not 
yet explored the high production values of electroplated gold are invited 
to send specific problems to find out exactly what benefits they can expect. 
\lso available: “Electroplated Gold” data sheet. Address TECHNIC, 
INC., 39 H Snow Street, Providence, R. I. 


Advertisement dve cement Advertisement 


UST-LIC 


AQUEOUS SYSTEMS 


Grade "B" 


FERROUS 
METAL PROCESSING 


Eliminates ... 
Rust | 
Fire Hazards | 
Toxicity 
Dermatitis | 
Degreasing 


Write for free sample and brochure 
Specify Grade ‘'B"’ 


PRODUCTION SPECIALTIES, INC. 
755 BOYLSTON STREET 
BOSTON 16, MASS 
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“sk SESSIONS 


STAMPED ASSEMBLIES 
SAVE TIME & MONEY 


Send samples 
or prints for 
quotations 

on special 
stampings and 
sub-assemblies. 





291 RIVERSIDE AVENUE @ BRISTOL, CONN. 


119 ON INF OUPON PAGE 64 





HOW TO DO 


oRex. 


BRIGHT GOLD Oo 


PLATING 
without scratch FOR INDUSTRIAL and 
DECORATIVE USES 


brushing or 
. ’ 1. Exceptionally hard deposits — twice 

l ru i] mg. the hardness of conventional 

: gold plating. 
fete) & +) 2. Operates at room temperature — re- 

SILVER quires absolute minimum control. 
3. Excellent metal distribution and 

“throwing power.” 


SEL-REX PRECIOUS METALS, INC. 
Dept. BB, 229 Main Street 
Belleville 9, N. J. 


RHODIUM 


N Q N INF( 
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BRIGHT GOLD PROCESS 








@ Economical 
@ No Change in Dimension 
@ Corrosion Resistant 
@ Perfect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates lron & Steel Surfaces 





PURITAN MANUFACTURING CO. 
WATERBURY, CONN. 








wa seorwer —<MltaltifonTfIgenders Produce Without Special Tooling 


BBB 
@ SAVE ON UP TIME @ REDUCE PRODUCTION TIME @ ELIMINATE SPECIAL 
TOOLING @ FOR BENDING ALL KINDS OF MATERIAL 


UP TO 4" x 4” 





#5HDSB 


Also build 
25 AIR 


IMustrated above are a few of the 
many forms that can be produced 
efficientiy on the Mulitiform 
Bender, using the standard tooling 


> WRITE TODAY FOR 
AIR ; ty FULL INFORMATION 


MODEL 
J. A. RICHARDS CO. © 913 .N. Pitcher St. © Kalamazoo, Michigan 


LIST NO. 107 ON INFO-COUPON PAGE 64 




















Plan to Attend GARDEN CITY Industrial FANS 


the For a wide ‘ GARDEN CITY FANS 


des ined with FORWARD BACKWARD 
” RADIAL BLADES ‘rye many stria 


essing requireme nt 


WESTERN ’ If your needs call for HIGH TEM 
, i PERATURES (300° to 1600°F) you'll 


find GARDEN CITY HIGH TEMPERA 
ave you money ‘atented 
lices maintainence 


METAL SHOW _ Send = fe sur latest catalogs, illustrating 
: : ‘ GARDE N CITY INDUSTRIAL FAN equip 


ment. For specific details, outline your fan 
problems to us, giving cubic feet per minute, 
tati a? and just how you intend to 


Los Angeles y use fan. We'll be pleased to suggest a 


fon for you 


March 28 to April 1 GARDEN CITY FAN COMPANY 


332 South Michigan Avenue a Chicago 4, Illinois 


1955 Representotives in princip fies 


LIST NO. 123 ON INFO-C JPON PAGE 64 





























' 
oll orinciPe 


For Press data write 
for Catalog No. 2010. 


The Cleveland Crane & Engineering Co. 


5952 East 281 Street Wickliffe, Ohio 
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Send for your 
Sample Tube 


CIRCO VAPOR DEGREASERS—large f hi ‘ 
SINCE 1923 ee or manual oper- 0 t ‘AY Amazing 


lie iadan ean lillie. New Lubricant 


custom engineered to suit your pro- 
duction needs Mt / 4 
: —— CIRCO-SONIC DEGREASERS — new- 
est development—cleaning by ultra- ANTI “SEIZE 
EQUIPMENT COMPANY 0% vibration 


122 Central Avenue, Clark (Rahway), N. J CIRCO-SOLV (Trichlorethylene) and 


Offices and warehouses in principal cities PER-SOLV (Perchlorethylene) — high 
purity, low-cost solvents 











FREE! Write for 32-page CIRCO Degreasing Manual 


10 ON INFO-COUPON PAGE 64 











Cut Costs With USE OUR 


FREE HOEGANAES 


Cutting Oil Chart SPONGE IRON POWDER 


Use this free cutting oil chart os a handy 
guide to production costs and to more effi- 


clent machining operations. 

Steel and nonferrous metals are charted P. owder Wetallurgy 
with the proper cutting oil for many appli- Fz 4 ] 

cations. Shows you + Catena P B 
how 00 ene teldieanta. Molylube Anti-Seize is a highly con 


Sienian Gp eiue E and other centrated non-melting molybdenum 
disulphide grease having the phe- 


for 


Prove to yourself its extraordinary performance 





pounded with extreme 
pressure additives, for Metallurgical Purposes nomenal capacity to prevent galling 


all operations. and seizing at bearing pressures 


ALDRIDGE EKSTRAND & THOLAND, Inc. 2 8 un alee then 


qualities at low temperatures and 


INDUSTRIAL OILS, Inc. 441 Lexington Avenue elevated temperatures up to 750°F, 





New York 17, N. Y. 
$401 W. 140th 8t., Cleveland 11, Ohio 








BEL-RAY COMPANY, INC. 
MADISON, NEW JERSEY 

















WRITE, WIRE or PHONE 


FROM BLANK TO FINISHED PART IN ion vote Cataiog 
ONE OPERATION by Tolley 
SCHNELL PROCESS of Deep Draw Dies | 


On half tank sections formerly requiring ness. Whatever your stamping, drawing or 
three drawings and two annealing opera die problem may be, there is a Schnell 
tions with scrap running as high as 50%!! process for doing the job faster, more effi. aan enna 
The Schnell process reduced scrap loss to ciently and less expensively. Schnell has STAINLESS STEEL 
1% or less ... and production increased complete engineering and plant facilities. PASTEMINGS 
tremendously. Other advantages include Write for information on how you too may , 
better metallurgical properties, less metal eliminate operations and reduce production 
distortion and a more uniform wall thick- costs. 


Sx 


STAINLESS SCREW CO. 


eel od CORP. pa ho Little Fails 
SALEM, OHIO | eect okt: 


Direct NEW YORK Telephone: W! 7-904! 


LIST N 18 ON INE UPON PAGE 64 LIST NO. 99 ON INFC UPON PAGE 64 
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DEPENDED | 
on it! é 


Choice of the proper alloy or type “ 
wire is not always a life or death matte 
Yet it could be — ond it is importont to 

select the right wire — properly drawn 


BERYLLIUM COPPER TITANIUM 
PHOSPHOR BRONZE ALUMINUM 
OTHER NON-FERROUS 
Send for descriptive folder. 


| LITTLE FALLS ALLOYS 


RPORA 


193 Coldwell Ave., tte 1, N. J. 














WHITELIGHT 


MAGNESIUM 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods © Shapes © Bars 
Holiow Extrusions ® Plate ® Sheet 
© Pipe *© Wire © Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 
& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, N. Y. 

















ENGINEERING ALLOYS 


by N. E. Woldman 


This up-to-the-minute book 
19,000 alloys by 


trade name and gives their 


lists over 


properties, compositions and 
typical applications. All im- 
portant commercial alloys are 
shown. 

1056 pages of valuable infor- 
mation, generous index and ta- 
bles of manufacturers and the 


trade names of their products. 
Price, $15.00 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Ave. Cleveland 3 














For a eee 
or METTLE... 


pottern (i 
i is 
@ii( 

i Mi} i 


eS 
Ma 
Ne 


i 





muriiae, RIGIDIZED METALS 
Mains CORPORATION 
68210 Ohio St.. eum 8, y v. 


events 
N 44 N INF PON A 44 


A CABLE SPLICED 
IN 10 sEcoNDs! 








eae 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 








For 


| AUTOMATIC WELDING 








See 
Maurath, Inc. 


Stainless and 

Heat Resistant 

ARC WELDING 
ELECTRODES 


All Analyses - Coated, 
Straightened - Cut - 
Coiled and Spooled 





} 
| 














Write for Caddy Catalog 
} N INFO PON PA 


MAURATH, Inc. 


21830 MILES AVENUE 
NORTH RANDALL 22, OHIO 
Phone: MOntrose 2-6100 
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A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
— Nickel content 
held to 35% min 
imum — 36% 


maaimum 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 


from solid stock 
Only finish oper 
ations required 
are reaming small 
dia. of counter- 
bored hole and 
drilling and tap 


ping for set screw 





NEED BETTER 
CASTINGS? 


«+. Specify ose 


| 


Spun CENTRIFUGAL CASTINGS 


..« for liners, rings, rolls, sleeves, bush- 
ings, etc. Write for booklet. 


AMERICAN NON-GRAN BRONZE CO. 
Berwyn, Penna 
Precision Machine Work 
Castings — Sand and Centrifugal 





GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


OW 


oc 
AN THE HOOVER COMPANY 


Die Castings Division 
North Canton, Ohio 














aes as 
FORMED 
SHAPES 
Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 


degree of accuracy, from ferrous or non- 
ferrous metals. Write for Catalog No. 1053. 


ROLL FORMED PRODUCTS CO. 


MAM GFFICE ANNO PLANT 


3761 OAKWOOD AVE. * YOUNGSTOWN, OHIO 


LIST NO. 10! ON INFO-COUPON BELOW 





READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohio 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below — 


(Bulletin Board Item Number) 


Your Name __ 


(Please check) 





Send Catalog 
or Engineer- 


Nearest 
Source of 
ing Date Supply 





Compeny_.____ 
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THE 
Metals 
Handbook 
and 1954 
Supplement 
+ 1532 Large pages 
+ 2078 Illustrations 
+ 1212 Tables 


+ 825 Articles 
+ 50,000 Copies in use 


The Metals Handbook and its neu 
1954 Supplement are books without a 
competitor! Compiled and written by 
90 committees of the American So- 
ciety for Metals with over 600 out- 
standing metallurgists and engineers 
contributing. Easy to use and com- 
pletely indexed, these volumes put all 
metal facts at your fingertips. Divided 
into 37 sections, they treat on metals, 
metal forming, shaping, heat treating, 
welding, machining, foundry work, 
cleaning, finishing, testing, inspe: 
tion, control and research techniques. 
The Handbook is $15.00 ($10.00 to 
members); the Supplement, $5.00 
($4.00 to members.) 

Order by coupon today. 


American Society for Metals, Room 678 | 
7324 Euclid Avenue, Cleveland 3, Ohio 
Rush me a Metals Handbook, the 1954 
Supplement! 


Name 
Company 
Address 


City Zone State 


() Send Metals Handbook Check enclosed 
Send 1954 Supplement [) Bill me 


Send both volumes Bill my Company 




















PRECISION 
DIE CASTINGS 


can do this 
eo}: am @elt 


° REDUCE COST of component parts and 
end products. 


° REDUCE OR ELIMINATE ASSEMBLY COST 
by combining several parts into 
one die casting. 


bd REDUCE WEIGHT of component parts 
and end products. 

bd IMPROVE APPEARANCE of your product. 

_e - IMPROVE PERFORMANCE of your product. 


HERE’S HOW... 























Ki 





LARGE CASTINGS 


4 


Makes possible use of die castings for prod- 
ucts which, if cast by other methods, would 
cost considerably more. 


. By proper design, can be made stronger and 


more rigid than by other production methods. 


. Makes possible the combining of several 


small parts, reducing or eliminating assembly 
costs. 


. Recent developments prove die castings by 


Precision can do tough jobs where functional 
stress is involved. 


COMPLICATED CORING 


. Reduces subsequent machining operations. 
. Combines several parts into one die casting. 


. Makes possible low-cost production of intricate 
parts in quantity. 


EXTERNAL THREADS 


1. Reduces subsequent machining operations. 


2. Makes possible the use of many parts “as-cast.” 






























































a 





THIN SECTIONS 


1. 





INSERTS 


a 


2 


Many die castings, particularly alumi- 
num, can be self finished. (e.g., Pol- 
ished Aluminum) 


. Die castings can be painted, oxidized, 


plated or self finished by polishing. 
Precision can finish in any manner in- 
cluding precious metal plating. 


. Precision has complete plating and 


finishing facilities at the Kalamazoo, 
Mich., and Syracuse, N. Y., plants. 


Makes possible the production of parts 
where rapid heat transfer or dissipa- 
tion is important. Combined with high 
heat conductivity of aluminum, makes 
possible many products at low cost and 
greater efficiency. 

Helps designer achieve weight reduc- 
tion in product. 

Reduces cost of many products as less 
metal is used. 


Inserts of any metal can be cast in die 
castings. 

Makes possible the production of com- 
pletely integrated parts — functional, 
electrical, structural, etc. 

Inserts can be cast in for functional 
and ornamental purposes. 


CLOSE TOLERANCES 


os 


Die castings can be produced to ex- 
tremely close tolerances through rigid 
production control used at all of Pre- 
cision’s nine plants. 


. Many parts are cast to such close 


tolerances that they can be used 
“as-cast.” 


. Precision’s close control of tolerance 


often results in the substantial reduc- 
tion or elimination of subsequent ma- 
chining operations. 


. Very often this close control of toler- 


ances reduces assembly time in your 
plant. 














PRECISION 


Design & Engineering Service 








REMEMBER 
1. 


3. 


| 
Gall a PRECISION Exgencer 
Today! 


Can help yo/ 


Precision can be most valuable when called 
in when the product is in design stage. 


Precision engineering and designs are rated 
among the highest by those who know. 


Precision’s help in designing or redesigning 
parts for die casting can result in substantial 
savings for YOU. 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Saco ott. 1 San. Mm GUC @) (02 -) (oo \- Ol @ MELE @4 «8 Colo (o (on 01D 
Kalamazoo, Mich. + Cortland, N. Y. 


British Affiliation Wolverhampton Die Casting Co. Wolverhampton. England 
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Pangborn Blastmaster’ Barrel 


SAVES 1,500 A MONTH 


for Specialty Aluminum and Bronze Corp. 


The owners of Specialty Aluminum and Bronze Corp.— 
a non-ferrous jobbing foundry in Revere, Mass. — are 
completely sold on their Blastmaster Barrel. Not only 
does the machine clean practically the entire production 
of the foundry, but careful records show that it saves 
$1,500 a month! 

This saving is due partly to the high quality cleaning 
which discloses casting imperfections early and saves 
hours of further processing. In addition, the Blastmaster 
operates quickly, cleaning loads up to 500 Ibs. in 5 to 6 
minutes. Maintenance costs are “extremely reasonable” 
and Specialty uses Malleabrasive* to lower cleaning costs 
even more. Concerning the Blastmaster’s patented steel 
mesh door, President J. C. Duggan says: “It is excellent 
—really abrasive-tight and a really worth-while feature 
of this machine.” 


©U. 8. Patent 2184926 ‘others pending) 


The Pangborn Blastmaster Barrel can cut cleaning 
costs for you. For faster, better cleaning, investigate the 
Blastmaster. In 114, 3, 6, 12, 18 and 27 cu. ft. capacities. 


Write for Bulletin 225 to: PANGBORN CORPORATION, 
1800 Pangborn Blvd., Hagerstown, Md. 


Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Control Equipment 


Pangborn BLAST 


CLEANS 
CHEAPER 
WITH THE RIGHT EQUIPMENT FOR EVERY JOB 








| FREE- MACHINING 
| ENDURO STAINLESS 
(mates STEEL BARS 


Put parts in the pan 90% as 
fast as Bessemer screw stock 


You can give duplicate parts the high 
physical and chemical properties of 
stainless steel. And, you can do it 
without a heavy production penalty! 


Simply set up and rua Free-Machin- 
ing ENDURO Stainless Steel Bars. 
They'll respond beautifully at every 
station on your automatics. Two 
grades are fully 90% as machinable 
as Bessemer screw stock. 


These high-quality bars are cold- 
finished by Republic’s Union Drawn 





NEW! 96-page pocket size 
booklet, “How To Machine 
Republic ENDURO Stainiess 
Stee! Bors.” Packed with 
machining tips, tebles of 
feeds ond speeds, stainiess 
steel properties, other vital 
information. Write Republic. 
Ask for ADV-607. FREE! 











Steel Division. They provide close 
tolerance, accuracy of section, uni- 
form soundness,and fine surface finish. 


Free-Machining ENDURO also is 
available in hot-rolled bars and in 
wire. Republic metallurgists and 
machining advisers are ready to 
help you apply ENDURO every 
step of the way. Just write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division +* Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Bars, Wire, Pig Iron, Stee! and Plastic Pipe, Bolts and Nuts, Tubing 
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LOW TEMPERATURE SILVER BRAZING ALLOY 
Donnell Hydraulic Units have earned an outstanding repu- 
tation for efficient performance because they're engineered 
and soundly built for long life and dependable service. 
They deliver power reliably, and to precise requirements. 

The units shown here are two of the hundreds of Donnell 


hydraulic rams designed for pressure ranges from 100 psi 
to 10,000 psi and up to 50 ton capacity. 


JOINT STRENGTH IMPROVED — COSTS REDUCED 


Silvaloy Brazing alloys have helped to increase the strength 
and lower manufacturing costs of Donnell rams. Joints 
were formerly arc-welded but are now brazed with 
Silvaloy 45 preforms, on an automatic production turntable 
— using gas-air burner heat. 

Low Temperature Silvaloy Brazing is helping to speed 
production, lower costs and improve results for manu- 
facturers in many fields. Call the Silvaloy Distributor 
in your area for complete information — or ask him 

for technical assistance. A Silvaloy Tech- 
nical Expert will be sent to your plant. 


THE Sitvatory 


EDGCOMB STEEL OF NEW ENGLAND, INC. 
MILFORD, CONNECTICUT 
NASHUA, NEW HAMPSHIRE 


EAGLE METALS COMPANY 
SEATTLE, WASH. « PORTLAND, ORE 
SPOKANE, WASH 


EDGCOMB STEEL COMPANY 
PHILADELPHIA, PA. - CHARLOTTE 
BALTIMORE, MD + YORK, PA 
KNOXVILLE, TENN 


FORT DUQUESNE STEEL COMPANY 
Division of FEDERATED STEEL CORPORATION 
PITTSBURGH, PA. - CINCINNATI, OHIO 


N.C 


OLIVER H. VAN HORN CO., INC. 





MAPES & SPROWL STEEL COMPANY 
UNION, NEW JERSEY - NEW YORK CITY 


THE AMERICAN PLATINUM WORKS 


NEW JERSEY RAILROAD AVENUE - 


231 


NEW ORLEANS, LOUISIANA 
FORT WORTH, TEXAS - HOUSTON, TEXAS 


NEWARK 5, NEW JERSEY 


The arrows point to 
the Silvoloy-brazed 
joints 


G 


- > © \ sae 
A\y) 


The arrows point to 
the Silvaloy-brazed \ 
joints 


These are two of the many 
hundreds of Donnell Hy- 
draulic Ram models that are 


a ae 


eS 


OI sSTRIiBUTORS 


THE HAMILTON STEEL COMPANY 
Division of FEDERATED STEEL CORPORATION 
CLEVELAND, OHIO 

CINCINNATI, OHIO 


STEEL SALES CORPORATION 

CHICAGO, ILL. + MINNEAPOLIS, MINN 
INDIANAPOLIS, IND. - KANSAS 
CITY, MO. « GRAND RAPIDS, MICH 
DETROIT, MICH. - ST. LOUIS, MO 


PACIFIC METALS COMPANY LTD. MILWAUKEE, WIS 


SAN FRANCISCO, CALIFORNIA 
SALT LAKE CITY, UTAH 

LOS ANGELES, CALIFORNIA 
SAN DIEGO, CALIFORNIA 


LICENSED CANADIAN MANUFACTURER 
BAKER PLATINUM OF CANADA, LTO 
TORONTO - MONTREAL 
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looking for 


| OW- coct degreasing ? 


Try ALL-PURPOSE Nialk TRICHLORethylene 


Here’s an ideal organic solvent for removing practically every kind of 
foreign matter from metal parts. Whether it’s waxes, oils, greases, tars 
or metal chips, you’ll find that Nialk TRICHLORethylene does the job 
safely, thoroughly and economically, leaving parts clean, warm and 
dry, ready for immediate assembly, inspection or surface treatment. 


Nialk TRICHLORethylene is quick acting ...it cleans and dries rapidly. 
Its low boiling range (86.6-87.8°C, based on standard ASTM tests) permits 
vaporization at low steam pressure. (And that narrow boiling range reflects 
its high purity.) 


Cuts power consumption... Nialk TRICHLORethylene can be heated by 
gas, steam or electricity. Its specific heat is less than 4 that of water. You'll 
get concentrated vapor at only 188°F. 


Nialk TRICHLORethylene is thorough ...its low viscosity (0.58 centi- 
poises at 20°C) and low surface tension (about 29 dynes per cm at 
30°C) give rapid wetting of surfaces, plus thorough diffusion into 
pores and relatively inaccessible openings. 


Cuts vapor loss... (its vapor density is 4.5 times that of air). It is 
completely re-usable after distillation, has no flash point, no fire 
point and is classed as nonflammable at room temperature and 
only moderately flammable at higher temperatures. 


A request, written on your company letterhead, will bring 
you a free copy of our Nialk TRICHLORethylene booklet. 


NIAGARA 
ALKALI COMPANY 


60 East 42nd Street 
New York 17, New York 


NIALK Liquid Chlorine « NIALK Caustic Potash - NIALK Carbonate of Potash 
NIALK Paradichlorobenzene- NIALK Caustic Soda- NIALK TRICHLORethylene 
NIAGATHAL® (Tetrachloro Phthalic Anhydride) 
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Production savings with... 


HUNTER DOUGLAS 


VALVE SHOWN ACTUAL SIZE 


COLD FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


The stress valve component pictured above was cold 
forged in seconds by Hunter Douglas to produce a 
solid blank ready for the secondary machining 
operations of slotting and tapping. 

The valve was cold forged from a slug containing 
one-tenth the metal that would be required if the same 
part were machined from bar stock! Conserving metal 
for the strategic stockpile, eliminating costly machin- 
ing operations, yet producing a stronger part faster, are 
only some of the advantages realized by this process. 

Hunter Douglas Cold Forging gives a dense, non- 
porous grain structure that follows the contour of the 
part. The metal is uniformly distributed to bosses, 


lugs, recesses and other symmetrical projections with- 
out sacrificing strength and with minimum metal 
waste. Dimensional tolerances are held to extremely 
close limits, with draft-free surfaces for easier chuck- 
ing and surface smoothness in the range of 32 to 
125 micro-inches. 

Combine the natural aluminum advantages of high- 
strength-weight-ratios, high thermal and electrical 
conductivity, good corrosion resistance and excellent 
machineability with this dew mass production pro- 
cess and specify Hunter Douglas Cold Forging. 

We invite your print for techincal advice and 
quotation. Literature available upon request. 
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write for free literature on your company letterhead | lj N T b Hf p 0 {) G [A S CORPORATION 


DEPT. MPIO «© RIVERSIDE, CALIFORNIA * TELEPHONE RIVERSIDE 7091 
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Acid Disc Inspection backed by Ultrasonic Testing 
is just one of many Carpenter quality controls. 


IF YOU USE TOOL STEEL, THESE ARE FACTS YOU SHOULD KNOW 





When you make or use a tool or die you invest a siz- 
able sum of money. And there are steps you normally 
take to protect your investment. You make sure the 
design is right. You follow through with accurate tool- 
making and correct heat treating. But there is one 
factor involved in the success of your die, over which 
you have only indirect control. That factor is the 


soundness of the die steel you start with. After all, if 


the steel itself isn’t right, you needlessly risk your 
entire investment. 


How can you be sure the die steel you use has what it 
takes to assure good tools? The answer lies in the 
painstaking controls regularly practiced by the steel 
manufacturer. Listed here are the four important tool 
steel controls pioneered by Carpenter to give steel 
users like yourself the protection you need. Before you 
place that next tool steel order, ask yourself, ‘Does 
our steel supplier guarantee these four quality controls 
in the die steel we use?” Then remember: You can be 
sure of them when you specify Carpenter Matched Tool 
and Die Steels. And you don’t pay anything extra! 
THE CARPENTER STEEL COMPANY, 133 W. Bern St., 
Reading, Pa. 








4 Tool and Die Steel Developments Pioneered by Carpenter 
Help Carpenter Customers Cut Costs, Improve Die Performance 


Since 1929: 


HOT ACID DISC INSPECTION has been standard practice 
ot Carpenter. To Carpenter customers it provides full assur- 
ance that Matched Tool and Die Steels are internally sound, 
shipment after shipment. 


Since 1930: 
The TOUGH TIMBRE TEST has assured Carpenter users a 


wider safe hardening range, greater dependability in 
performance. 


Since 1933: 


The TORSION IMPACT TEST has provided Carpenter 
Matched Tool and Die Steel users with more complete heat 
treating information that leads to better tools and dies. 


Since 1940: 


The CONE TEST, used to check and control hardenability 
of Carpenter water-hardening Matched Tool and Die 
Steels, has made sure that sections of the same size have 
uniform hardness penetration in lot after lot. 








[arp miter | 3 ere Die Steels | 


mm (28 


baad — oe i 


Export Department: The Carpenter Steel Co., Port Washington, N.Y. 


“CARSTEELCO” 


Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U.S.A. and Canada 
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The combination of the Drever TUBE TYPE 
BRIGHT ANNEALING FURNACE with ex- 
tended water jacketed cooling chamber, 
and the Drever AMMONIA DISSOCIATOR 
provides the right way to BRIGHT ANNEAL 
STAINLESS STEEL AND INCONEL TUBING. 


Let our experience help solve 
your problems. Write or ‘phone 


DREVER « 


790 E. VENANGO STREET © PHILADELPHIA 34, PA. 


4 


?@ 


Y 


--- here are the facts: 


1—Fully Annealed 

2—Absolutely Bright 

3—No scale, oxides or scratches 

4—No Carbide Precipitation 

5—No pickling required before drawing 
6—No pickling after finish anneal 
7—Furnace can be gas or electrically heated 
8—Capacities up to 2000 Ibs./hour 
9—Tubing from capillary size to 21/2" 0.0. 
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KUX die casting machines 
...OUr stock in trade 


There are excellent reasons why so many famous companies prefer 
KUX Die Casting Machines with their built-in points of superiority. 
KUX machines, year-in-year-out with minimum maintenance cost, 
produce castings having unexcelled structural density and hardware 
quality finishes. 

Whatever your die casting production problem, there is a KUX 
machine to fit your needs .. . whether it’s for huge castings weighing 
35 pounds or more... or for tiny hard-to-cast parts in any of the 
alloys of zinc, aluminum, magnesium, brass, tin or lead. 

Every KUX model reflects the skill and knowledge gained in 35 
years of serving as a leader in the development of die casting as an 
industry. This long association has enabled KUX to engineer machine 
design superiorities in its full range of models, a few of which are 
described and illustrated here. 
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Hydraulic cold chamber machine for alumi- 
num, brass or 400-ton 
pressure. 


World's largest standard plunger goose 
UE neck machine. 800-ton die locking pres- 


sure. 


HP-22 Vertical type cold chamber for produc 
P. tion of parts having cast-in inserts. 400- 


ton pressure. 


enwerwn 


HP- 


: at 
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Plunger goose neck type with self-con- 
BH-18 tained melting pot and furnace. 400-ton 

pressure. 

Air operated for smaller castings at very 

rapid speed of production. 25-ton pressure. 


Air operated cold chamber machine using 
BA-14 moderate injection pressure for brass, alumi- 


num or magnesium. 80-ton locking pressure. 
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KUX Machine Company 


6725 NORTH RIDGE AVENUE ° CHICAGO 26, ILLINOIS 
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Hydraulically operated cold chamber ma- 


chine. 600-ton pressure 


bars 262 x 201%. Die separates 18”. 


++14+ 
Seocananoraeoe terete 
HHO SOMMER A TEreae 
SARK S&S MMe ~ 


reorar-wnoor 


SH MSO AMON 
SARs 


68.0 1" 


2 


cemreoer 
=@nterc 
Mie Meme 


cunmeeer 
. 


13 


77 31.4 313 S14 


« 4D 4336.4 334.0 336.44 
70 168.0 


id 


| L Wells 80¢ 
3 Lee Pure ae 


Just a few of the many hundreds 


@ Allegheny Ludlum Steel Corp. © Burroughs Corp 
. © Belden Mfg. Co. © General Electric Co. © General Motors Corp. © Hood Rubber Co. @ International Harvester 


Co. @ Lionel Corp. © McGraw Electric Co. © The Maytag Co. © Independent Lock Co. © The Yale and Towne Mfg. Co. 
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ANOTHER WESTINGHOUSE FIRST IN INDUCTION HEATING FOR FORGING . . 


























New Westinghouse coil design 
handles irregular shapes, 

puts forging operations into 
your production line 


Another successfully applied Westinghouse development, this new 
technique brings the cost and production benefits of induction 
heating toa larger variety of forging operations than ever before. 

Proved in actual service, this design solves the problems of heat- 
ing a workpiece having an irregular cross section. It combines 
the sideways feeding of the workpiece with a specially developed 
inductor coil, and offers these outstanding advantages: 


Less space required—short inductor coil accommodates many 
workpieces side by side during heating cycle, yielding savings 
in production-line length and floor space. 

Heating uniformity—control of current flow in workpiece 
minimizes variations in heating normally caused by irregular 
contour. 


Greater efficiency—less exposed workpiece area means less 
radiation loss. Better coupling is possible on irregular-shaped 
workpieces. 


This new process—as well as additional ones shown at right — 
offers greatly increased opportunity to cut costs, speed production 
and improve quality in your forging operation. 


Put Westinghouse induction heating to work for you . . . NOW! 


Whether your forging involves regular or irregular shapes, selec- 
tive or over-all heating, Westinghouse can engineer and build the 
right and complete setup to solve your production problems. Call 
your local representative or write: Westinghouse Electric 
Corporation, Induction Heating Section, 2519 Wilkens Avenue, 
Baltimore 3, Maryland. J-02288 


you can 6€ SURE...1¢ 115 © 
Westinghouse 





*Skilled application backed by long 
experience is the key factor in 
Westinghouse ability to make induction 
heating handle your individual prob- 
lems. Below are three methods often 
used: 


Lateral Feed—Bonnet Coil—Typical applica- 
tion: Heat 2 inches of the end of a %- 
inch machine bolt blank to forging temper- 
ature at a production rate of 1750 pieces 
per hour. Adaptable to wide variety of 
shapes and sizes and “in-line” production. 


/_ 
n” 
- 


Traverse Feed—In-Line Coil—Typical appli- 
cation: Through heat to forging a 
ture a 174,4-inch diameter, 13-inch long billet 
at a rate of 900 billets per hour. Gives maxi- 
mum efficiency in heating long workpieces 
in greatly reduced floor space. 


Coaxial Feed—In-Line Coil — Typical appli- 
cation: Through heat to forging tempera- 
ture a 3%-inch long, 24-inch diameter 
billet at a rate of 1440 billets per hour. 
After heating, piece may be retracted, or 
pushed straight through coil for “in-line” 
production. 


INDUCTION HEATING FOR 


HARDENING « JOINING + ANNEALING 
FORGING + HEAT-TREATING 
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the “right” alloy steel that failed 


A manufacturer wisely chose a certain alloy 
steel for key strength parts to avoid breakdown 
and the possibility of human injury. He speci- 
fied an alloy that should have been right for the 
job. Yet, the “right” alloy failed. Why? 


Since one alloy looks just like another, it 
might have been a case of mixed steels or it 
might have been poor response to heat treat- 
ment because of the variations that occur be- 
tween different heats within the same specifica- 
tion. But here at Ryerson we have a plan to 
protect you from these hazards. 


To avoid danger from mixed steels and to tell 
you exactly what to expect from heat treat- 
ment, Ryerson—and only Ryerson— puts every 
heat of alloy steel through 8 quality-control 
steps. Every heat is carefully selected, its anly- 
sis verified and its hardenability established by 
a series of end-quench tests. Every bar is spark 
tested, positively identified with its own heat 


symbol and separately racked with other bars 
from the same heat. And finally, every ship- 
ment is carefully inspected and accompanied by 
a Ryerson Alloy Certificate which includes all 
test data to confirm analysis and guide heat 
treatment. 


All this extra quality protection is provided 
by Ryerson at no extra cost to you. So to be 
sure of your alloy steel—sure of type and qual- 
ity, sure of what the steel will safely do—call 
Ryerson for Certified Alloy Steel. 





PRINCIPAL PRODUCTS 


CARBON STEEL BARS — Hot STRUCTURALS — Channels, 
rolled & cold finished angles, beams, etc. 
ALLOYS—Hot rolled, cold PLATES—Mony types including 
finished, heat treated inland 4-Way Sofety Plote 
STAINLESS — Allegheny bors, SHEETS—Hot & cold rolled, 
plates, sheets, tubes, etc. many types & coatings 
TUBING—Seomless & welded, MACHINERY & TOOLS —For 
mechanical & boiler tubes metal fabrication 











RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK © BOSTON «¢ PHILADELPHIA © CHARLOTTE, N. C. © CINCINNATI © CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE ¢ ST. LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE © SEATTLE 
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Metal Progress 


Vol. 66, No. 4 November, 1954 


As usuaL, the October issue of Metal Progress is devoted in large part 
to the forthcoming National Metal Congress and Exposition, to be held this year 
in Chicago the week of Nov. 1. (For early birds it really starts the previous 
Saturday morning with a scientific seminar, lasting through two meetings 
on Sunday, on “The Effect of Impurities and Imperfections on 
Metallic Properties”. ) 

The 36th National Metal Exposition — the biggest ever — will open 
at Chicago's International Amphitheatre Monday noon, and be open 
daily until closing time, 6 p.m. Friday afternoon. The Amphitheatre is near 
the Stock Yards and most easily reached from any hotel in Chicago’s Loop 
by State Street subway and Stockyards “L”. Some 27 pages in this issue 
are devoted to a classification of exhibitors — what they will exhibit. Merely 
a glance through this array will convince any metals engineer that here is a 
showing of important new things which he can really use to advantage in his 
daily work. A visit — several visits — will richly repay in a harvest of ideas. 
Several other national societies will supplement the A.S.M.’s own technical 
program with meetings of their own, making this indeed a Metal Congress. 
These five organizations will hold no less than 56 technical meetings at which 
215 papers will be read and discussed, ranging over the whole field of 
metals, both scientific and practical, to say nothing of several honor lectures 
and panel discussions. Indeed the scope can only be appreciated by 
scanning the detailed program on pages 81 to 85. In addition, there is a course 
of three late-afternoon lectures on temperature measurement. 
Another feature will be three @ sessions in cooperation with the Industrial 
Heating Equipment Assoc. on furnace atmospheres, atmosphere applications 
and induction heat, matters which will be fully reported in the November 
issue of Metal Progress. The difficulty a visitor will have is in selecting 
what simply cannot be missed on this ample bill of fare. 
Some innovations will be made in the more formal activities. 
The @ Annual Meeting will convene earlier (9 a.m. on Wednesday morning, 
Nov. 3) and numerous awards will be made in this session rather than 
at the Annual Banquet. The latter will thus have time for innovations which 
are intended to make it the sociable event of the year. 


Come to Chicago for the Metal Show! 
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Saturday, Oct. 30, 1954 
9:30 A.M., 2:00 P.M. © Seminar: Impurities and 


Imperfections, Ballroom, Palmer House 


Sunday, Oct. 31 


9:30 A.M. and 2.00 P.M. @ Seminar: Impurities 
and Imperfections, Ballroom, Palmer House 
4:30 P.M. A.I.M.E. Publications Committee Meet- 

ing, Morrison 


8:00 P.M. A.I.M.E. Program Committee Meeting, 
Morrison 


Monday, Nov. I 


8:00 A.M. S.N.T. Call to order and opening ad- 
dress, Morrison 

9:00 A.M. S.N.T. Educational Program, Morrison 

9:30 A.M. @ Constitution Diagrams, Ballroom, 
Palmer House 

9:30 A.M. @ Laboratory Instruction in Process 
Metallurgy, Palmer House 

9:30 A.M. A.I.M.E,. Deformation, Ballroom, Mor- 
rison 

9:30 A.M. A.I1.M.E. Constitution, Cotillion Room, 
Morrison 

10:00 A.M. A.W.S. Prize Awards, Louis XVI Room, 
Sherman 

10:30 A.M. A.W.S. Adams Lecture, Louis XVI 
Room, Sherman 

12:00 M. National Metal Exposition opens, Inter- 
national Amphitheatre 

1:30 P.M. S.N.T. Educational Program, Morrison 

2:00 P.M. @ Mechanical Metallurgy, Ballroom, 


Palmer House 





e CONSOLIDATED PROGRAM e« 


36th National Metal Congress 


and National Metal Exposition 


AMERICAN Society For Metats @ 


INSTITUTE OF METALS Division, 


AMERICAN INstiTUTE OF Mininc & MeraccurcicaL Encineers (A.1.M.E.) 
AMERICAN WELpDING Society (A.W.S.) 
Society FOR NONDESTRUCTIVE TesTING (S.N.T.) 
Merats Division, SpectaL Liprartes Association (S.L.A.) 


InpusTRIAL HEATING EguripmMENT AssociATION (1.H.E.A.) 


7:00 P.M. © Processing, Red Lacquer Room, 


Palmer House 


:00 P.M. A.W.S. Resistance Welding, Ballroom, 
Sherman 


:00 P.M. A.W.S. Weldability, Assembly Room, 
Sherman 


:00 P.M. A.1.M.E. Powder Metallurgy and Oxida- 


tion, Ballroom, Morrison 


:00 P.M. A.I.M.E. Diffusion, Cotillion Room, 
Morrison 


4:30 P.M. @© Lecture Course on Temperature 


Measurement, Room 14, Palmer House 


4:30 P.M. A.1.M.E. Membership Committee Meet- 


ing, Morrison 
:00 P.M. A.W.S. President’s Reception, Crystal 
and Louis XVI Rooms, Sherman 


:00 P.M. A.W.S. National Dinner, Bal Tabarin, 
Sherman 


:00 P.M. A.I.M.E. Special Session on Metal 
Science, Ballroom, Morrison 
:30 P.M. National Metal Exposition closes 


Tuesday, Nov. 2 


:00 A.M. S.N.T. General Session, Morrison 
:00 A.M. A.I.M.E. Third Annual Symposium on 
Titanium, Ballroom, Morrison 


:00 A.M. A.I.M.E. General Session, Coiillion 
Room, Morrison 


:30 A.M. @ Hardenability, Ballroom, Palmer 
House 

:30 A.M. A.W.S. Shielded-Are Welding, Louis 
XVI Room, Sherman 


:30 A.M. A.W.S. Resistance Welding, Crystal 
Room, Sherman 
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:30 A.M. A.W.S. Weldability, Assembly Room, 
Sherman 


:30 A.M. @ and I.H.E.A. Atmospheres, Red Lac- 
quer Room, Palmer House 

7:30 A.M. Canadian Fellowship Hour and Lunch- 
eon, Room 18, Palmer House 


7:00 M. National Metal Exposition opens, Inter- 
national Amphitheatre 


2:00 M. Battelle Alumni Luncheon, Room 17, 


Palmer House 


:30 P.M. A.I.M.E. Executive Committee Lunch- 
eon, Morrison 


2:00 P.M. @ Physical Metallurgy, Ballroom, 


Palmer House 


:00 P.M. A.I.M.E. Third Annual Symposium on 
Titanium, Ballroom, Morrison 


2:00 P.M. A.I.M.E. Phase Transformations and 


Reecrystallization, Cotillion Room, Morrison 


2:00 P.M. A.W.S. Section Officers Meeting, Crystal 


Room, Sherman 
:00 P.M. A.W.S. Weldability, Assembly Room, 
Sherman 


:00 P.M. A.W.S. Surfacing, Louis XVI Room, 


Sherman 


2:00 P.M. S.N.T. Nondestructive Testing Abroad, 


Morrison 

2:00 P.M. @ and I.H.E.A. Atmosphere Applica- 
tions, International Amphitheatre 

:00 P.M. A.1.M.E, Nuclear Metallurgy Committee 
Meeting, Morrison 

:30 P.M. © Lecture Course on Temperature 
Measurement, Room 14, Palmer House 

:00 P.M. A.I.M.E. Cocktail Party, Embassy 
Room, Morrison 

:00 P.M. A.1.M.E. Annual Fall Dinner, Cotillion 
Room, Morrison 

:30 P.M. National Metal Exposition closes 


Wednesday, Nov. 3 

:45 AM. © Chapter Chairmen’s Breakfast, Crys- 
tal Room, Palmer House 

:30 A.M. Industrial Gas Breakfast, Palmer House 

:00 A.M. @ Annual Meeting, Ballroom, Palmer 

:00 A.M. S.N.T. Ultrasonics, Morrison 

:30 A.M. A.W.S. Aireraft and Rocketry, Crystal 
Room, Sherman 

:30 A.M. A.W.S. Titanium, Zirconium and 
Molybdenum, Louis XVI Room, Sherman 

:30 A.M. A.W.S. Inert-Are Welding, Assembly 
Room, Sherman 

:30 A.M. S.L.A. Field Trip to John Crerar Library 

:30 A.M. © Campbell Memorial Lecture, Ball- 


room, Palmer House 


2:00 M. National Metal Exposition opens, Interna- 


tional Amphitheatre 

:00 M. Alumni Luncheons, Palmer House 

:00 P.M. © Mechanical Properties, Ballroom, 
Palmer House 

:00 P.M. © Ferrous Physical Metallurgy, Red 
Lacquer Room, Palmer House 

:00 P.M. A.I.M.E. Titanium, Ballroom, Morrison 

:00 P.M. A.I.M.E. Creep, Cotillion Room, Mor- 
rison 


:00 P.M. A.W.S. Pressure Vessels and Piping, 
Assembly Room, Sherman 


2:00 P.M. A.W.S. Brazing, Crystal Room, Sher- 


man 

:00 P.M. A.W.S. Symposium on Fused Metallized 
Coatings, Louis XVI Room, Sherman 

:00 P.M. S.N.T. Presentation of Awards and 
Mehl Honor Lecture, Morrison 


700 P.M. @ and 1.H.E.A. Induction Heat, Inter- 
national Amphitheatre 


4:30 P.M. @ Lecture Course on Temperature 


Measurement, Room 14, Palmer House 

:30 P.M. A.W.S. WRC University Dinner, Emer- 
ald Room, Sherman 

:30 P.M. S.L.A. Illinois Chapter Dinner Meeting, 
Chicago Bar Association 

:00 P.M. A.W.S. WRC University Conference, 
Crystal Room, Sherman 

:00 P.M. S.N.T. Social Hour, Morrison 

:30 P.M. National Metal Exposition closes 


Thursday, Nov. 4 


:00 A.M. 5.N.T. Nondestructive Testing as Ap- 
plied to Airline, Railway, Oil and Shipbuilding, 
Morrison 

:30 A.M. @ Stainless, Ballroom, Palmer House 

:30 AM. @ Heat Treatment, Red Lacquer 
Room, Palmer House 

:30 A.M. A.W.S. Aireraft, Crystal Room, Sher- 


:30 A.M. A.W.S. Design and Production, Assem- 
bly Room, Sherman 


:30 A.M. A.W.S. Cutting, Ballroom, Sherman 

:30 A.M. S.L.A. The Small Metallurgical Library, 
Conrad Hilton Hotel 

:00 A.M. National Metal Exposition opens, Inter- 
national Amphitheatre 

:00 A.M. A.W.S. Board of Directors Meeting, 
Jade Room, Sherman 

:00 A.M. Midwest Industrial Gas Council, La- 
Salle Hotel 


:00 P.M. @ High Temperature, Red Lacquer 
Room, Palmer House 


2:00 P.M. A.W.S. Business Meeting, Crystal Room, 


Sherman 


2:00 P.M. 5S.L.A. Economics and Marketing in the 


Metallurgical Field, Conrad Hilton Hotel 
:00 P.M. National Metal Exposition closes 
:30 P.M. @ Cocktail Hour, Foyer, Ballroom, 


Palmer House 


7:30 P.M. @ Annual Banquet, Ballroom, Palmer 


:30 P.M. @ Dancing, Red Lacauer Room, 
Palmer House 


Friday, Nov. 5 


:00 A.M. S.L.A. Field Trip to Inland Steel Co. 

:30 A.M. A.W.S. Structural, Ballroom, Sherman 

:30 A.M. A.W.S. High-Temperature Materials, 
Assembly Room, Sherman 

:30 A.M. A.W.S. Applications, Old Chicago 
Room, Sherman 

:00 A.M. National Metal Exposition opens, Inter- 
national Amphitheatre 

:00 M. @ Distinguished Service Luncheon for 
25-Year Members and Stvdents, Saddle and Sir- 
loin Club, Stock Yards 

:00 P.M. National Metal Congress and National 
Metal Exposition end 
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American Society for Meta ls 


PRESIDENTS 


ALBERT FE. WHITE ALEXANDER H. d’ARCAMBAL TMARCUS A, GROSSMANN 
FRANK P, GILLIGAN WILLIAM B, COLEMAN KENT R, VAN HORN 
+TILLMAN D, LYNCH TWILLIAM H, PHILLIPS ‘ TCHARLES H. HERTY, JR. 
TCEORGE K, BURCESS BENJAMIN F, SHEPHERD ALFRED L. BOECEHOLD 
TWILLIAM 8. BIDLE - ROBERT S, ARCHER FRANCIS B, FOLEY 
TROBERT M. BIRD EDCAR C, BAIN HAROLD K. WORK 

J. FLETCHER HARPER TCEORGE B. WATERHOUSE : ARTHUR E, FOCKE 
FREDERICK G. HUGHES WILLIAM P. WOODSIDE WALTER FE. JOMINY 

ZAY JEFFRIES JAMES P. CILL JOHN CHIPMAN 
TROBERT GC. CUTHRIE OSCAR E. HARDER RALPH L. WILSON 

J. MITCHELL WATSON BRADLEY STOUCHTON JAMES B. AUSTIN 

HERBERT J. FRENCH 


SECRETARY 


WILLIAM H, EISENMAN 1920 


FOUNDER MEMBERS 


TT. E. BARKER TA. GC. HENRY WM. H. EISENMAN WM. P. WOODSIDE A. E. WHITE 


HONORARY MEMBERS 


TCHARLES F. BRUSH BENJAMIN F, FAIRLESS THENRY MARION HOWE ALBERT PORTEVIN 
TEDWARD DeMILLE CAMPBELI TELBERT H. GARY AXEL HULTCREN TALBERT SAUVEUR 
THENRY LE CHATELIER {SIR ROBERT HADFIELD ZAY JEFFRIES +CHARLES M. SCHWAB 
CECIL H, DESCH TELWOOD HAYNES CHARLES F, KETTERING BRADLEY STOUCHTON 
TTHOMAS ALVA EDISON TKOTARO HONDA TJOHN ALEXANDER MATHEWS A. E. WHITE 

WILLIS R. WHITNEY 


SAUVEUR ACHIEVEMENT MEDALISTS 


TALBERT SAUVEUR TALBERT L. MARSH 1941 +M. A. GROSSMANN 1949 
ZAY JEFFRIES BENJAMIN F. SHEPHERD 1942 CLARENCE FE. SIMS 1950 
WILLIAM R. CHAPIN TCHARLES H. HERTY, JR. ROBERT F. MEHL 1951 
HARRY W. MCQUAID WALTER E, JOMINY JOHN CHIPMAN 1952 

TSTANLEY P. ROCKWELL ROBERT S. ARCHER ‘ WILLIAM T. ENNOR 1953 
A. W. MACHLET EDGAR C. BAIN ALEXANDER L. FEILD 1954 

F. P. ZIMMERLI 


HENRY MARION HOWE MEDALISTS 


E. J. JANITZKY 1922 MAXWELL GENSAMER 1932 +M. A. GROSSMANN 1941 
FRANCIS F. LUCAS 1924 JOHN F, ECKEL 1932 MORRIS ASIMOW 1941 
HORACE H,. LESTER 1925 JOSEPH V. EMMONS 1933 ss. F. URBAN 1941 
TF. C. LANGENBERG 1926 JOHN CHIPMAN 1934s W.. A. SCHLEGEL 1942 
WESLEY P. SYKES 1927 tT. D. YENSEN 1935 SHADBURN MARSHALL 1943 
OSCAR E, HARDER 1928 NICHOLAS A. ZIECLER 1935 R.A. FLINN 1944 
RALPH L, DOWDELL 1928 A. G. H. ANDERSEN 1937 EARNSHAW COOK 1944 
Tc. R, WOHRMAN 1929s ERIC R, JETTE 1937 J. A. FELLOWS 1944 
H, J. FRENCH 1930 JOSEPH WINLOCK 1938 DARA P. ANTIA 1945 
EDGAR C. BAIN 1931 sR. 'W. EL LEITER 1938 ss. G, FLETCHER 1945 
KARL HEINDLHOFER 1931 =c. S. BARRETT 1939 MORRIS COHEN 1945 
FRANCIS M. WALTERS 1932 GERHARD ANSEL 1939 CHARLES R, AUSTIN 1946 
CYRIL WELLS 1932 ROBERT F. MEHL 1939 MAURICE C, FETZER 1946 


A. PENNINGTON 
W. SPRETNAK 
L. AVERBACH 
0. BINDER 
M. BROWN 
USSELL FRANKS 
. J. LAZAN 
M. MAHLA 

. NIELSEN 

. PORTER 

. ROSENTHAL 
. BEATTIE, JR. 
. VerSNYDER 


THE GOLD MEDAL OF THE AMERICAN SOCIETY FOR METALS 


ZAY JEFFRIES 1943. C, H. MATHEWSON 1947 EDGAR C. BAIN 1949 ROBERT F. MEHL 
EARLE C, SMITH 1945s F.: C,. -FRARY 1948 PAUL D. MERICA 1951 GEORGE SACHS 


THE A.S.M. MEDAL FOR THE ADVANCEMENT OF RESEARCH 


ROY A, HUNT 1943 sR. E. ZIMMERMAN 1946 FRED H. HAGGERSON 1949 CLEO F. CRAIC 
TROBERT C, STANLEY 1944 Cc. R. HOOK 1947 CHARLES E. WILSON 1950 4H. G. BATCHELLER 
CERARD SWOPE 1945 tw. H. DOW 1948 GWILYM A. PRICE 1951 WILLIAM E. UMSTATTD 


CAMPBELL MEMORIAL LECTURERS 


WILLIAM M. GUERTLER 1926 JAMES P. GILL 1936 MAXWELL GENSAMER 
ZAY JEFFRIES 1927 WESLEY P. SYKES 1937 JAMES B. AUSTIN 

tw. H. HATFIELD 1928 ALFRED L, BOECEHOLD 1938 A. B. KINZEL 
TALBERT SAUVEUR 1929 EDMUND 8S. DAVENPORT 1939 MORRIS COHEN 
MARCUS A, GROSSMANN 1930 SAMUEL L, HOYT 1940 EDGAR H. DIX, JR. 
TCHARLES H. HERTY, JR, 1931 ROBERT F. MEHL 1941 EARLE C. SMITH 
EDGAR C. BAIN 1932 JOHN CHIPMAN 1942 Cc. H. LORIG 

HERBERT J. FRENCH 1933 Cc. H. MATHEWSON 1943 CYRIL STANLEY SMITH 
VSEVOLOD N, KRIVOBOK 1934 CEORGE R. FITTERER 1944 DONALD 8S. CLARK 
HARRY W. MCQUAID 1935 KENT R. VAN HORN 


tDeceased 


Zo@aPs 4g 


"“ERYVPr2Zm 
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Technical Program 


Seminar on Impurities and Imperfections 


All Meetings in Ballroom, Palmer House, Chicago 


Saturday, Oct. 30 
9:30 A.M.—First Session 
Lattice Vacancies and Interstitials 
by Harvey Brooks, Harvard University 


Dislocations 
by J. C. Fisher, General Electric Co 


Grain Boundaries, Substructure and Impurities 


by R. W. Cahn, University of Birmingham, England 
(Visiting Lecturer, Johns Hopkins University) 
2:00 P.M.—Second Session 
iffects on Crystal Growth 
by Bruce Chalmers, Warvard University 
Impurities and Imperfections in Metallic Diffusion 
by David Lazarus, University of Hlinois 


Role of Structural Impurities on Phase Transformations 
by David Turnbull, General Electric Co 


Sunday, Oct. 31 
9:30 A.M.—Third Session 
Effects on Mechanical Properties 
by E. R. Parker, University of California 


Effects on Electrical Properties 
by J. S. Koehler, University of Hlineis 


Effects on Chemical Properties 
by A D. Robertson. Yale University 


2:00 P.M.—Fourth Session 
Impurity Phenomena in Semiconductors 
by J. A. Burton, Bell Pelephone Laboratori 
Effects on Dielectrics and lonie Crystals 
by RK. J. Maurer, University of Uline 


Radiation Damage 
by Frederick Seitz, University of Ulinoi 


Daily Technical Sessions 


All Meetings in Ballroom and Red Lacquer Room, Palmer House, Chicago 


Vonday, Nov. 1 


9:30 A.M.—Constitution Diagrams 
BALLROOM, PALMER HOUSE 
The Aluminum-Vanadium Alloy Svstem 
by O. N. Carlson 
D. J. Kenney lowa State Colleg 
and Hf. A. Withelm 
Partial Phase Diagram of the lron-Cerium System 
by James O. Jenson} 
, e. Cia orm « ‘ ’ er olo 
week id Dinnant alifornia Institute of Techs 
The Titanium-Cobalt System 
by F. L. Orrell, Jr... Dow Chemical Co 
and VW. G. Fontana, Ohio State University 
System Titanium-Aluminum-Manganese 
by R. F. Domagalaj Armour Research Foundation of 
and WB. Rostoker\Mlinois Institute of Technology 
Constitution of Ordering Alloys of the 
System ( Oppel Gold 


by F. N. Rhines 
W. k. Bond: Carnegie Institut 
and R. A. Rummel 


2:00 P.M.—Mechanical Metallurgy 
BALLROOM, PALMER HOUSE 
The Effect of Prestraining Under Different Stress States 
on the Fracture and Flow Properties of 2S-O Aluminum 
by 1. Rozalsky, Shell Oil Co 


Deformation Mechanisms in Polycrystalline 
Avvregates of Magnesium 


by Ih } Hauser 


«. D. Starr 
L. S. Tiet University of California 


and J. FE. Dorn 


Fensile and Impact Properties of Low-Carbon Martensites 


bw ¢ ( Bushy} 
( eule « ‘ o et wlog 
and H. ©. Paxton' ‘arnegie Institut { Technology 


and M. Fk. Hawkes, U.S. Naval Ammunition Depot, Hawaii 


The Tensile Characteristics of Unalloved Zirconium 
at Low and Moderate Temperatures 
by J. H. Keeler, General kleetrie Ce 


2:00 P.M.—Processing 
RED LACOURR ROOM, PALMER HotUst 
The Influence of Chemical ¢ omposition on the 
Machinability of Rephosphorized Openhearth Screw Steel 
by EF. J. Paliwoda, Jones & Laughlin Stee Cory 


The Influence of the Grinding Process on the 
Structure of Hardened Steel 
bw A fh Littmann, Timken Ro'le Dearing Co 
and John Wulff, Massachusetts Institute of Technology 
Ihe Zonal Rolling Texture of Low-Carbon Steel 
Cold Rolled at Various Temperatures 


by ¢ Vusbaum, Case Institute of lechnology 
and W. Brenner, Jr... Cold Metal Products Co 
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Tuesday, Nov. 2 
9:30 A.M.—Hardenability 


BALLROOM, PALMER HOUSE 
An Electron Metallographic Study of the Dependence 
of Microstructure on Hardenability 
by S. T. Ross, R. P. Sernka and W. E. Jominy, Chrysler Corp 


Calculation of Hardenability in High-Carbon Alloy Steels 
by C. F. Jatczak| > . . 
and R. W. Devine, Jr.§ Timken Roller Bearing Co 
The Hardenability of Carbon Toolsteel 
by N. J. Culp, Carpenter Steel Co. 
Effect of Carbon and Nitrogen on the Attainable 
Hardness of Martensitic Steels 


—s . wane" Peay Crucible Steel Co. of America 


11:30 A.M.—Canadian Fellowship Hour 


and Luncheon 
ROOM 18 PALMER HOUSE 


2:00 P.M.—Physical Metallurgy 
BALLROOM, PALMER HOUSE 
Conditions for Dendritic Growth in Alloys 
by W. Morris, W. A. Tiller.) Riakow | 
J. W. Rutter and W. C. Winegards @™VeTsty oF Foronto 
Stress-Corrosion Mechanism in a Magnesium-Base Alloy 
by D. K. Priest, Pfaudler Co. 
FW. Beck and M. G. Fontana, Ohio State University 
Thermodynamics of Binary Interstitial Solid Solutions 
by R. Speiser and J. W. Spretnak, Ohio State University 


Influence of Substructure on the Shape of the Creep Curve 
by 7. Hazlett and R. D. Hansen, University of California 


Wednesday, Nov. 3 


9:00 A.M.—@ Annual Meeting 


10:30 A.M.—Campbell Memorial Lecture 
BALLROOM, PALMER HOUSE 
Factors Affecting Directional Properties in 
Aluminum Wrought Products 


by Aent R. Van Horn, Director of Research, 
Aluminum Co. of America 


2:00 P.M.—Mechanical Properties 
BALLROOM, PALMER HOUSE 
The Elastic Limit and Yield Behavior of Hardened Steels 


by //. Muir, Otago University, Dunedin, New Zealand 
BOL 


Averbach| , . 
ie Mloeais Cohen{ Massa husetts Institute of Technology 


Effect of Composition on Transverse Properties of 
Slack (Juenched Steel 


by J. Vajdal > =o * 
and P. E. Busby \ Carnesie Institute of Technology 


The Statistical Fatigue Properties of Lamellar 


and Spheroidal Kutectoid Steel 


by G. E. Dieter, Ordnance Corps 
R. F. Vehl) 
and G. T. Horne 


Carnegie Institute of Technology 
Effect of Static Stress on the Damping 


of Some Engineering Alloys 
by A. W. Cochardt, Westinghouse Electric Corp 
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2:00 P.M.—Ferrous Physical Metallurgy 


RED LACQUER ROOM, PALMER HOUSE 


Further Study of Microstructural Changes on 


Tempering lron-Carbon Alloys 


by B. S. Lement 


B. L. Averbach’ Massachusetts Institute of Technology 
and M. Cohen 


Effects of Cold Work on Cementite in Steel 


by D. V. Wilson, Birmingham University, England 


The Isothermal Transformation of Austenite Under 


Externally Applied Tensile Stress 
by S. Bhattacharyya and G. L. Kehl, Columbia University 
Thursday, Nov. 4 


9:30 A.M.—Stainless 


BALLROOM, PALMER HOUSE 


The Effect of Cold Work and Recrystallization on the 


Formation of the Sigma Phase in Highly Stable 
Austenitic Stainless Steels 


by A. J. Lena and W LE. Curry, Allegheny Ludlum Steel Corp 


The Laves and Chi Phases in a Modified 


12 Cr Stainless Alloy 
by F. L. VerSnyder| ; 
and H. J. Beattie, jr. General Electric C 
Austenitic Chromium-Manganese-Nickel 
Steels Containing Nitrogen 
by R. Franks, W. O. Binder| 


pay) Thompson\ "lectro Metallurgical Co 


The Effect of Deformation on the Martensitic 
Transformation in Austenitic Stainless Steels 


by H. C. Fiedler, General Electric Co 


pat ; ry Cohn’ Massachusetts Institute of Technology 


9:30 A.M.—Heat Treatment 


RED LACQUER ROOM, PALMER HOUSE 


The Role of Water Vapor and Ammonia 
in Case Hardening Atmospheres 


by P. A. Clarkin] ; 7. " 
and M. B. Bever Massachusetts Institute of Technology 


Effect of Heat Treatment Upon Microstructures, 
Microconstituents, and Hardness of a Wrought 
Cobalt-Base Alloy 
by J. W. Weeton) Lewis Flight Propulsion Laboratory, Na 
and R. A. Signorelli{tional Advisory Committee for Aeronautics 
Secondary Graphitization of Quenched and 
Tempered Ductile Cast Iron 
by J. C. Danke and J. F. Libsch, Lehigh University 


A Method for Determining the Continuous 
Cooling Transformations in Steel 
by R. D. Chapman and W. E. Jominy, Chrysler Cory 


2:00 P.M.—High Temperature 
RED LACQUER ROOM, PALMER HOUSE 
Elevated-Temperature Properties of Ductile Cast lrons 
by C. R. Wilks, M. A.M 


atthews | t - —_— 
and R. Wayne Kraft, Jr y Americ an Brake Shoe ( 
Effect of Cold Work on the High-Temperature Creep 


Properties of Dilute Aluminum Alloys 


by R. E. Frenkel, Oleg D Sherbyl yniy 2 
t s ) i ‘ nia 
and John EF. Dorn\ 








Creep-Tempering Relationships in Hardened 
4.5% Chromium Steels 
by E. C. Roberts, Montana School of Mines 


NV. J. Grant} . 
anit Massie Cohen { Massa husetts Institute of Technology 


The Strength of Wrought Zirconium-Base Binary 
Alloys at 1800 to 2200° F. 


by H { Saller 
J. T. Stacy Battelle Memorial Institute 
and S. W. Porembka 


6:30 P.M.—Cocktail Hour 
FOYER, BALLROOM, PALMER HOUSE 


7:30 P.M.—Annual Banquet 
BALLROOM, PALMER HOUSE 


10:30 P.M.—Dancing 


RED LACQUER ROOM, PALMER HOUSE 


€& Lecture Course on 


Temperature Measurement 
ROOM 14, PALMER HOUSE 
Monday, Nov. 1—4:30 P.M. 


Industrial Temperature Measurement 
With Thermocouple Pyrometers 


by W. E. Belcher, Jr., Minneapolis-Honeywell Regulator Co 
Tuesday, Nov. 2—4:30 P.M. 


Industrial Temperature Measurement With Total 
Radiation and Optical Pyrometers 


by Donald Robertson, Leeds and Northrup Co. 
W ednesday, Nov. 3—4:30 P.M. 


Industrial Temperature Measurement With 
Resistance Thermometers and Filled Systems 
by W. F. Hickes, Foxboro Co 


as Ss 


’ e a) ° * 
ew Special Session 


Vonday. Vov. ] 9:30 A.M. 


Laboratory Instruction in Process Metallurgy 
PALMER HOUSE 
Development of Laboratory Experiments for the Unit 
Process Approach to Extractive Metallurgy 
by R. Schuhmann, Jr.. Purdue University 
The Role of Metallurgical and Thermodynamic Problems 
in the Metallurgical Engineering Laboratory 
by ©. S. Samis, University of British Columbia 
Unit Process Experiments in Fluid Flow, Combustion. 
and Heat Transfer for Metallurgical Engineering Students 
by W. O. Philbrook, Carnegie Institute of Technology 
Special Problems for Experiments in 
Process Metallurgy Laboratory 
by A. W. Schlechten, Missouri School of Mines 
The Role of Electrochemical Experiments in 
Process Metallurgy Instruction 
by Herbert H. Kellogg, Columbia University 


*By & Advisory Committee on Metallurgical Education 


Industrial Heating Sessions 


Presented by the 
Industrial Heating Equipment Association 
Under the auspices of the 
American Society for Metals 
Tuesday, Nov. 2 
9:30 A.M.—Atmospheres 
RED LACQUER ROOM, PALMER HOUSE 
Theory of (Gases 
by Allen G. Hotchkiss, General Electric Co 
Exothermic Atmosphere 
by WH Bovd. (as Atmosphere “, Im 
Endothermic Atmosphere 
by Ralph J. Perrine, Electric Furnace Co 
Dry Nitrogen-Base Prepared Atmosphere 
by Donald Beggs. Surface Combustion orp 
Dissociated Ammonia 
by VR. Ogle Drever Co 


Their Control and Safety 
by W. L. Besselman, Leeds & Northrup Co 


Atmospheres 


2:00 P.M.—Atmosphere Applications 
INTERNATIONAL AMPHITHEATRE 


Carburizing 
by Walter Holcro{t, Holerolt & Co 
The Equilibrium Relationship for 
Dew-Point Measurement and Control 
by N. K. Koebel, Lindberg Engineering Co 
Practical Applications of Dew-Point 
Measuring and Control 
by O. E. Cullen, Surface Combustion Corp 
Brazing 
Movie by LeRoy BR Thompson 
Carbo-Nitriding 
by Harold Ipsen, Ipsen Industries 
Neutral Heat Treating 
by A. W. Frank, Hevi Duty Electric Co 
Sintering 
by Carl G. Paulson, C. 1. Wayes, Ine 


Wednesday . Nov. 3 


2:00 P.M.—Induction Heat 
INTERNATIONAL AMPHITHEATRE 


Induction Melting 
by G. W. Holz, Lindberg Engineering Co 
Induction Brazing 
by E. S. Goodridge, Induction Heating ¢ orp 
Induction Heat Treating 


by H. B. Osborn, Jr., Toeco Div., Ohio Crankshaft Cx 


Sixty-Cycle Induction Heating 
for Forming and Extrusion 
by John A. Logan, Magnethermi Corp 
High-Frequency Induction Heating 
for Hot Forging 


by Frank T. Chesnut, Ajax Electrothermic Corp 


Dual-Frequency Heating for Hot Forging 
by Carl P. Bernhardt, Westinghouse Electric Cory 
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Institute of Metals Division 


American Institute of Mining and Metallurgical Engineers 


All Meetings at Morrison Hotel, Chicago 


Monday, Nov. 1 
9:30 A.M.—Deformation 


BALLROOM, MORRISON 
Mechanism of Ortho Kink-Band Formation 
in Compressed Zinc Monocrystals 
by J. J. Gilman, General Electric Co 
Strain Hardening of Latent Slip Systems 
in Zine Crystals 
by FE. H. Edwards, Standard Oil Co. of California, 
and J. Washburn, University of California 
Effects of Temperature on the 
Deformation of Beta Brass 
by C. S. Barrett, University of Chicago 
(Juantitative Substructure and Tensile Property 
Investigations of Nickel Alloys 
by E.R. Parker| : , 
ond i facher<* niversity of California 
Stress-Strain Characteristics and Slip Band 
Formation in Metal Crystals 
by F.C. Rosi, RCA Laboratories 


A Method of Measuring the Contribution of Crystal 
Structure to the Hardness of Metals 
by Walston Chubb, Battelle Memorial Institute 


9:30 A.M.—Constitution 
COTILLION ROOM, MORRISON 


Columbium-Vanadium Alloy System 
by 11. A. Wilhelm 
O.N. Carlson Towa State College 
and J. M. Dickenson 
Solid Solubility of Oxygen in Columbium 
by A. U. Seybolt, General Electric Co 


Solubility of Oxygen in Alpha Tron 

by A. U. Sevbolt, General Electric Co 
Precipitation of Tron Oxide From 
Alpha-lron-Oxide Solid Solutions 

by A. U. Sevbolt, General Electric Co 
Chromium-Rich Portion of the 
Chromium-Nickel Phase Diagram 


by Charles Stein} 


ond © 8 Creat lassachusetts Institute of Technology 


Effect of Nitrogen on Sigma Formation 
in Nickel-Chromium Steels at 1200° F. 
by G. F. Tisinai 
J. K. Stanley‘ Standard Oil Co. of Indiana 
and ©. 1/1. Samans 
Solubility and Decomposition Pressures of 
Hydrogen in Alpha Zirconium 
by Fk. A. Gulbransen} 
and K. F. Andrew ; Westinghouse Electric Corp. 
A Metallographic Study of Equilibrium 
Relationships in 3S Aluminum Alloy 


by P. R. Sperry, Kaiser Aluminum and Chemical Corp 
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2:00 P.M.—Diffusion 


COTILLION ROOM, MORRISON 


Mobilities in Diffusion in Alpha Brass 


G. orne| a , , - 
ed Fe Mcg| Carnegie Institute of Technology 


Self-Diffusivity Along Edge Dislocation 
Singular Lines in Silver 
by 1. H. Hendric A son 


and FE. S. Machlin , Columbia University 


Rate of Self-Diffusion in Polycrystalline Magnesium 


by P. G. Shewmon a 
me ew 


Determination of the Self-Diffusion Coefficients 
of Gold by Autoradiography 


by H.C. Gatos, FE. I. du Pont de Nemours and Co.. Inc 
and A. D. Kurtz, Massachusetts Institute of Technology 


Cation Self-Diffusion in Wustite and Cobaltous Oxide 
and an Examination of the Decrease of Surface Activity 
Method of Measuring Self-Diffusion Coefficients 
by R. E. Carter, Department of Mines and 
Technical Surveys, Canada 
and F. D. Richardson, Imperial College of Science 
and Technology, England 


Solution Rate of Solid Aluminum in 
Molten Aluminum-Silicon Alloy 


by C. M. Craighead 
E. W. Cawthorne' Battelle Memorial Institut: 
and R. 1. Jaffee 


2:00 P.M.—Powder Metallurgy and Oxidation 
BALLROOM, MORRISON 
Electron Optical Study of the Initial Stages of Oxidation 
of High-Purity Iron at Oxygen Pressures of 0.1 to 2 
Micron of Hg Between 650° to 850° C. 
by W. A. McMillan 
K. F. Andrew' Westinghouse Research Laboratories 
and E. A. Gulbransen 
High-Pressure Oxidation of Metals—Tantalum in Oxygen 
by R. C. Peterson 
V.E. Wadsworth’ University of Utal 
and W.M. Fassell, Jr. 
Warm Pressing of Beryllium Powder 
by NV. P. Pinto, Sylvania Electric Products, Ine 
Influence of Additives in the Production of 
High Coercivity of Ultra-Fine Iron Powder 


by FE. W. Stewart, EF. 1. duPont de Nemours & Co. Inc 
G. P. Co ( . 
pean h yy nes Lehigh University 


8:00 P.M.—Special Session on Metal Science 
BALLROOM, MORRISON 
Precipitation Out of Dual Solid Solutions 
of Carbon and Nitrogen in Iron 


by C. Wert, University of Illinois 





Creep of Silver Bromide at High Temperatures 


by RK. ©. Christy, Dartmouth College 


The Effect of Relative Crystal and Boundary 
Orientations on Grain Boundary Diffusion Rates 


by D. Turnbull) 


-neral ectric 
and RK. E Hofman neral Electric 


Effect of the Structure of Dislocation 
Boundaries on Yield Strength 


by J. Bashburn, University of California 


Tuesday, Nov. 2 


9:00 A.M.—General 


COTILLION ROOM, MORRISON 


Influence of Carbon and Manganese on the 
Properties of Semikilled Hot Rolled Steel 


by k u Boulger| 
anita Frazier\ Battelle Memorial Institute 


Temper Embrittlement of 5140 Steel 


by S. 4. Bush 


cuttl & Sidlene University of Michigan 


The Coefficients of Thermal Expansion of Zireonium 
by R. B. Russell, Massachusetts Institute of Technology 


Physical and Mechanical Properties of Rhenium 
by ©. T. Sims 
C. WV. Craighead | Battelle Memorial Institut: 
and KR. 1. Jaffee 
The Ferromagnetism of Certain Manganese-Rich Alloys 
by £. R. Morgan, Ford Motor Co 


The Preparation and Are Melting of High Purity Iron 
by CG. PP Renestor fi? 
and H. B. Goodwin\ 

Mathematical Methods for Zone Melting Processes 
by Howard Reiss, Bell Pelephone Laboratories 


Battelle Memorial Institute 


The Viscosity and Density of Liquid 
Lead-Tin and Antimony-Cadmium Systems 


by H. J. Fisher, Department of Mines and 
Technical Surveys, Canada 
and Arthur Phillips, Vale University 


9:00 A.M.—Third Annual Symposium on 
Titanium 
BALLROOM, MORRISON 


Interesting Alloy Systems, Commercial Allovs. 
Melting and Hot Working cf Titanium 


by D. J. McPherson, Armour Research Foundation 
of Hlinois Institute of Pechnology 


General Physical Metallurgy, Including Effects of 
Interstitials, Heat Treatment and Joining of Titanium 
by RK. 1. Jaffee, Battelle Memorial Institute 


Hydrogen in Titanium 
by Harold Kessler, Titanium Metals Corp. of America 


Lse of Titanium in Airframes 


by Gordon Fairbairn, North American Aviation, In 


Use of Titanium in Aircraft of the Future 
by V. E. Promisel, Navy Department. Bureau of Aeronautic- 


2:00 P.M.—Third Annual Symposium on 
Titanium 
BALLROOM, MORRISON 


Panel Discussion Conducted by: 


L. A. Best, Douglas Nireratt Ce 

L. R. Frazier, General Electric Ce 
T.W. Lippert, Titanium Metals Corp. of America 
Frank Vandenburgh, Mallory-Sharon Titanium Corp 
Vajor R. J. Kothla, Wright-Patterson Air Force Bas 
J. B. Sutton, F.1. du Pont de Nemours & Co., Ine 


2:00 P.M.—Phase Transformations and 
Reerystallization 


COTILLION ROOM, MORRISON 


On the Nucleation of Pearlite 
by VW. E. Nicholson, University of Chicage 


A Study of the Effect of Boron on the 
Decomposition of Austenite 


by ©. R. Simcoe {,R. klsea' 


and 4 A Manning\ Patel Memorial Vevntitute 


Characteristics and Stabilization of the Bainite Reaction 


by RF. Hehemann| 


‘ (Case stitute of Technology 
and A. R. Troiano| * Institut . 


Some Characteristics of the Isothermal 
Martensitic Transformation 


by BOL. Averbach 
CH. Shih Massachusetts Institute of Technology 
and Vorris Cohen 


Ordering Reaction of the Cu,Pd Alloy 


by A. HM. Geisler| 


reneTi | cto 
a Newkirk(" neral kleetri 


\ Mechanism for the Origin of Reerystallization Nuclei 
by J P. Nielsen, New York University 


A New High-Temperature Reaction Calorimeter 
by O. J. Aleppa, University of Chicago 


W ednesday, Now. 3 


2:00 P.M.—Creep 


COTILLION ROOM, MORKISON 


Some Observations on Grain Boundary 
Shearing During Creep 
by J. bk. Dorn 


Rernard Fazen\\ niversity of California 
and O. D. Sherby 


Some Observations on the Tertiary “Maye 
of Creep of High Purity Aluminum 


by G. R. Bilms, Reference Standards Laboratori: \ustralia 


Creep-Rupture Characteristics of Aluminum 
Magnesium Solid Solution Alloys 
by 4.8. Wullendore, Wright-Patterson Nir Force ase 
and V. J. Grant, Massachusetts Institute of Technology 
Creep Behavior of Magnesium-Cerium Alloys 


by ©. S. Roberts. Dow Chemical Gs 


Creep-Rupture Properties and Structural 
Changes in Carbon and Low Alloy Steels 
by 4. B. Wilder 
E. F. Ketterer’ National Tube Division, tS. Steel ¢ orp 
and dD B ( ollyer 
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Institute of Metals Div.—Cont. 


W ednesday, Nov. 3 


2:00 P.M.—Titanium 
BALLROOM, MORRISON 


Correlation Between Microstructure and 
Resistivity of Transforming Ti-Mn Alloys 
by D. J. Delazaro, Kropp Forge Co 


and D. W. Levinson, Armour Research Foundation 


Effect of Alpha Solutes on the Heat 
Treatment Response of ‘Ti-Mn Alloys 


by 11. R. Ogdenip.,,. 
F.C. Holden and RoI Jaffee Battelle Memorial Institute 


Mechanical Properties of Alpha Titanium 
as Affected by Structure and Composition 


hy R.1. Jaffee 


F.C. Holden and HR Ouden\ Battelle Memorial Institute 


Heat Treatment and Mechanical 
Properties of Ti-Cu Alloys 


by F. C. Holden, A. A. W atts) 


i ® Gaden end BI. Iefect fattelle Memorial Institute 
gden and it atlee 


Structure and Properties of Ti-C Alloys 


by H. R. Ogden, R.1. Jaffee? 


‘ le 0 ptitute 
mn i.4 Holdens Battelle Memorial Ine-tit 


The Titanium-Lead System 


by Paul Farrar} »; 
» ) Universit 
and Harold Margolins New York University 
Phase Transformations in Titanium-Rich 
Alloys of Iron and Titanium 


G. Pe 
by J f “TT! University of British Columbia 


and D. Hf Polonis\ 
Selected Isothermal Sections in the Titanium-Rich 
Corners of the Systems Ti-Fe-O, Ti-Cr-O and Ti-Ni-O 


by W. Rostoker, Armour Research Foundation of Hlinois 
Institute of Technology 


Society for Nondestructive Testing 


All Meetings in Morrison Hotel, Chicago 


Vonday, Nov. 1 
9:00 A.M.—Edueational Program 


Orientation Lecture 
by R. C. McMaster, Battelle Memorial Institut: 


Sources of Defects Located by Nondestructive Testing 

by C. FE. Betz, Magnaflux Corp 

Radiography by R.G. Tobey, Eastman Kodak Co 
Magnetic Particle Inspection 

by W. EF. Thomas, Magnaflux Corp 


1:30 P.M.—Edueational Program 
Penetrant Inspection by H. Migel, Magnaflux Cory 


Ultrasonics Reflection, Resonance and 
Immersion Testing 
by J. C. Smack, Sperry Products Ine 
Peter Bloch, Branson Instruments, Inc 
ILE Rutledge, MeConnell Aircraft Co 
Evaluation of Indications of Discontinuities 
by J. H. Bly, X-Ray, Ine 


Tuesday, Nov. 2 
9:00 A.M.—Radiography 


High Sensitivity Fluoroscopy 
by Charles A. Mitchell, Mitchell Radiation Products Corp 


2-Mev. Constant Potential Radiography of Steel 
by Stanley S. Stacey, Foster Wheeler Cor; 


The Polaroid Process for Industrial Radiography 
by J. W. Dutli and J. F. Torbert, Los Alamos Scientific Laboratory 


Technical Writing and Presentations 
ba 


by W. A. Koehnline| B 
and Clyde R. Tipton, Jr.\ 
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attelle Memorial Institute 


2:00 P.M.—Nondestructive Testing Abroad 


The Preparation and Handling 
of Intense Radioactive Sources 


by Peter J. Stewart, lsotope Products Ltd., Canada 
| 


New Techniques in Electromagnetic 
Nondestructive Testing Methods 


by Friedrick Foerster, Institut Dr. Foerster, Germany 


The German Society for Nondestructive Testing and a 
Review of Nondestructive Testing in Germany 


by R. Seifert, Hamburg, Germany 


H ednesday, Vov. 5 


9:00 A.M.—Ultrasonics 
Referer ce Standards by Al Barath, Douglas Aircralt Co 


Subject to Be Announced 


by J. B. Morgan, Aluminum Co. of America 


The Sound of Quality Control 
by J. E. Rutledge, McDonnell Aircraft Co 


2:00 P.M.—Presentation of Awards 


Mehl Honor Lecture 


by E. E. Charlton, General Electric Co 


Thursday, Nov. 4 


9:00 A.M.——Nondestructive Testing as Applied 
to Airline, Railway, Oil and Shipbuilding 


Panel Discussion and Papers by 


1. S. Pedrick, Southern Pacifie Railroad 

George G. Thurston, Consulting Metallurgist 

Robert E. Reynolds, Lockheed Aircraft Co 

Ray McBrian, Denver & Rio Grande Western Railroad Co 
1. W. Gilbert, Carbide & Chemical Co 

1. K. Hutton, Newport News Shipbuilding and Drydock Co 





American Welding Society 


All Meetings at Sherman Hotel, Chicago 


Vonday, Nov. ] 


10:00 A.M.—Prize Awards and Adams Lecture 
LOUIS XVI ROOM, SHERMAN 


The Toughness of Weldability 


by William L. Warner, Watertown Arsenal 


2:00 P.M.—Resistance Welding 
BALLROOM, SHERMAN 
Flash Welding High-Strength Steels 


by BW. G. Fassnacht, Bendix Aviation Corp 


Effect of Post Treatment on 
the Properties of Flash Welds 


by Ernest F. Nippes 
Warren F. Savage 
Gordon Grotke 

and S. M. Robelotto 


Rensselaer Polvtechni« Institute 


The Effects of Prestressing on the Strength 
Characteristics of Spot Welds in 17-7 Stain- 
less Steels Under Cyclic Loads 


by V. N. Krivobok, International Nickel Co. 
/._A Choquet and G. Welter. Ecole Polytechnique 


2:00 P.M.—Weldability 
ASSEMBLY ROOM, SHERMAN 


The Effeet of Microstructure on 
Notch Toughness——Part I] 


by John H. Gross and Robert D. Stout, Lehigh University 


Impact Testing Weld Metal and Heat- 
Affected Zone Simultaneously 
by W.P. Hatch, Jr. and C. E. Harthower, Watertown Arsenal 


Applicability of Charpy Test Data 


by Peter P. Puzak 
Vartin Ek. Schuster; Naval Research Laboratory 
ind # S. Pellini 


6:00 P.M.—President’s Reception 
CRYSTAL AND LOUIS XVI ROOMS, SHERMAN 


8:00 P.M.—National Dinner 


BAL TABARIN, SHERMAN 


Tuesday, Nov. 2 


9:30 A.M.—Weldability 


ASSEMBLY ROOM, SHERMAN 


Isothermal Studies on Weld-Metal 
Microcracking in Mild Steel 
by Alan FE. Flanigan| 


| “rsit f Calif é 
and Z. P. Saperstein\ niversity « ilifornia 


Crack-Starter Tests of Ship 
Fracture and Project Steels 
by P. P. Puzak 
Vartin E. Schuster) Naval Research Laboratory 
and W. S. Pellini 


Continuous Cooling Transformation Characteristics 
of Three Types of Weld Metal 
by E. F. Nippes| 


and E. C. Nelson( Rensselaer Polytechnic Institute 


9:30 A.M.—Resistance Welding 
CRYSTAL ROOM, SHERMAN 
Spot Welding Aluminum With Single-Phase Equipment 
by J. W. Kehoe) a, 
and D.R. McCute heon{ ¥estinghouse Electric Corp 
Seam Welding Low-Carbon Steel 
by M. L. Be eman and Gene C. Walker. University of Texas 
Automatic Pereussion Welding 
by A. L. Quinlan, Western Electric Co 


9:30 A.M.—Shielded-Are Welding 
LOUIS XVI ROOM, SHERMAN 
Recent Developments in Contact Electrodes 
by D. L. Mathias, Arerods 

Electrodes With Powdered Metal ( oatings., 
\ Progress Report 

by Jerry Hinke Lines 
Metallic Rectifiers for Are Welders 

by G. A. Billecke, Miller Elec 


2:00 P.M.—Section Officers Meeting 
CRYSTAL ROOM, SHERMAN 
2:00 P.M.—Weldability 
ASSEMBLY ROOM, SHERMAN 
Arc Welding Embrittlement of Powder Metals 
by Albert Sill, Jr. and C. ¢ Vathia Sperry Corp 
Weldability of Wrought, High-Alloy Materials 


by RK. P. Culbertson, Waynes Stellite Co 


2:00 P.M.—Surfacing 
LOUIS XVI ROOM, SHERMAN 
Hich-Nickel Alloy Overlays on Ferrous Metals 


by George R. lease 
HB. Bott and H. ¢ Moaugh 


} 
\ International Nickel Ce 


The Inert-Gas Metal-Are Overlay Process 
by C. R. Felmley, Air Reduction Sales Co., In 
Automatic Hard Surfacing in the 
Mining and Construction Industries 
by /. R. Bartter. Automatic Wel ling Co 


Wednesday, Nov. 3 


9:30 A.M.—Inert-Are Welding 
ASSEMBLY ROOM, SHERMAN 

New Techniques in Inert-Gas-Shielded Metal-Are Welding 

by KR. W. Tuthill, General Electric Co 
Inert-Gas Welding of Stator Packs 

by F. J. Pilia, Linde Air Products Co 
A Production Applic ation of Inert-Gas-Shielded 
Metal-Are Welding of Mild Steel 

by John L. Lang, Lukenweld Div., Lukens Steel Co 
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W ednesday, Nov. 3 (Cont.) 
9:30 A.M.—Aireraft and Rocketry 


CRYSTAL ROOM, SHERMAN 


Production of High-Strength Aluminum Alloy Rocket 
Motor Tubing by Means of an Induction Weld Tube Mill 


by W.S. Tenne 
and H c. PS arsih S ~S. Naval Ordnance Test Station 


Metallurgical Aspect of Welding Pre- 
cipitation Hardening Stainless Steels 


by C. W. Funk) 


and M. J. Granger Acrojet-General Corp 


The Macro-ktch System of Evaluating 
Quality of Resistance Welding 


by D. O. Samuelson} 
S i ‘ é J 
and F. G. Harkins\ olar Aireraft Ce 


9:30 A.M.—Titanium, Zirconium and 
Molybdenum 
LOUIS XVI ROOM, SHERMAN 


Notch Toughness of Weld Deposits in Titanium Plate 


by D. VW. Daley, Jr.i 
ant Minions op | Watertown Arsenal 


The Welding of Zirconium 

by Ralph t. Hilkert and} js 

Herold H. Hollenbecks **enium Alloy Mig. Div., Nat'l Lead Co 

The Influence of Oxygen on the Joining of Molybdenum 
by Timothy G. Perry 


HM. Stephen Spacil; Massachusetts Institute of Technology 
and John Wulff 


2:00 P.M.—Symposium on Fused Metallized 
Coatings* 
LOUIS XVI ROOM, SHERMAN 

Fundamentals of Fused Metallized Coatings 

by Bela Ronay, U.S. Naval Engineering Experimental Statien 
Practical Applications of Fused Self-Fluxing 
Metallized Coatings 

hy Harvey S. Miller, New England Hardfacing Co 

Practical Applications of Fused Non-Self-Fluxing 
Metallized Coatings 


by Sam Tour, Sam Tour & Co.. Ine 


2:00 P.M.—Pressure Vessels and Piping 
ASSEMBLY ROOM, SHERMAN 
The Plastic Fatigue Behavior of High-Strength 
Pressure Vessel Steels 


by John i Gross] 


ehigh , 
and Robert D. Stout) le high REVET SRY 


Further Studies of the Biaxial Fatigue 
Properties ol Pressure Vessel Steels 


by ©. E. Bowman| Univ , cul 
wet i tint h* inois 


Automatic Tungsten Inert-Are Welding of Pipes 
in Position, Without the Use of Backing Rings 
by L. C. McNutt, Benjamin F. Shaw Co 


2:00 P.M.—Brazing 
CRYSTAL ROOM, SHERMAN 


Silver Brazing of Refractory Metals 
by C. H. Chatheld, Wandy & Harman 


*Sponsored by AWS Committee on Metallizing 
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Filler-Metal Strengths in Brazed Copper Joints 


by #.H. Munse| 


and D.C. Contandl® niversity of Illinoi- 


Investigation of the Factors Determining the 
Tensile Strength of the Brazed Joint 


by Nikolajs Bredzs, Armour Research Foundation of Hlinois 
Institute of Technology 


6:30 P.M.—WRC University Dinner 


EMERALD ROOM, SHERMAN 


8:00 P.M.—WRC University Conference 


CRYSTAL ROOM, SHERMAN 


Thursday, Nov. 4 


9:30 A.M.—Aireraft 


CRYSTAL ROOM, SHERMAN 


Considerations for Fatigue in Aircraft Welding Design 
by J. Koziarski, Piasecki Helicopter Corp 

Properties of Welds in Al-Mg-Mo 

Alloys NKI86 and X\KI8S 


by D. A. Cook / K; 
and S. L. Channon(™™" 


and A. R. Hard, State College of Washington 


ser Aluminum and Chemical Corp 


of 


High-Temperature Alloy Brazing 
Thin Materials for Jet Engines 


by A. 5S. Rosdleme ‘ 
ana x. Lewis) UTE Circuit Breaker Co 


9:30 A.M.—Design and Production 
ASSEMBLY ROOM, SHERMAN 


Prediction of Angular Distortion 
Caused by One-Pass Fillet Welding 
by Z. Aumose 
T. Yoshida| Yokohama Shipyard & Engine Work- 
T. Abbe| Mitsubishi Nippon Heavy-Industries, Ltd 
and //. Onoue 
Triaxial Tensile Stresses in Are Welded Mild Steel 
by Harry E. Kennedy, University of California 
Automatic Welding Builds Railroad Cars 
by H. D. Hollis, Texas & Pacifie Railway Co 


9:30 A.M.—Cutting 


BALLROOM, SHERMAN 
Oxygen Cutting With tron Powder 
and Chemical Flux Additives 


by RK. L. Deily| ' © 
att a Kirwin\ Air Reduction ales Co 


Sigma Are Cutting 


by R.S. Babcock, Linde Air Products Co 


Improved Method of Oxy-Fuel Gas Combustion 
by Edward H Roper, Air Reduc tion Sales Co 


10:00 A.M.—Board of Directors Meeting 


JADE ROOM, SHERMAN 


2:00 P.M.—Business Meeting 
CRYSTAL ROOM, SHERMAN 





American Welding Society 


Friday, Nov. 5 


9:30 A.M.—Applications 
OLD CHICAGO ROOM, SHERMAN 
How to Apply Semi-Automatic Submerged-Are Welding 
by Robert A. Wilson, Lincoln Electric Co 
Mechanized Flame Descaling. Dehydrating 
and Priming of Prefabricated Plate 
hy C. H. Cowan, Avondale Marine Ways. Ine.. 
and J. R. Kirwin, Air Reduction Sales Co 
Automatic Hard Facing With Mild Steel 
klectrodes and Aeglomerated Alloy Fluxes 
by J. S. WeKeighan, Lincoln Electric Co 


9:30 A.M.—Structural 
BALLROOM, SHERMAN 
Behavior of Welded Single-Span Frames 
tnder Combined Loading 


by €. G. Schilling 
FLW. Schutz. Jr. Lehigh Universit 
and ' Ss Be edle 


Metals 


Fatigue Strength of Butt Welds in Structural Steels 


by L. A. Harris 
G. BE. Nordmark| University of Ulinoi 
and \V. H. Newmark 


New Concepts in Spot \-Ray of Welded Structures 
by Harold Hovland, Industrial \-Ray Engineers 


9:30 A.M.—High-Temperature Materials 


ASSEMBLY ROOM, SHERMAN 


An Investization of the Hot Duetility 
of High-Temperature Alloys 
by Ernest F. Vippes 


Warren F. Savage 
WEM Rensselaer Polytechnic Tnstitute 
ason 


and B. J. Bastian 


Interpreting Graphitization in High-Temperature 
High-Pressure Steam Piping 
by MH. Thielsch 


E. MVM. Phillips) Grinnell Co. Ine 
and F R. Jerome, Jr 


The Welding of Type 347 Stainless Steel for the 
Higher Steam Turbine Operating Temperatures 


by Rk V Curran] 
Geners ectric Co 
and A.W. Rankin (COT! Flectri 


Division, 


Special Libraries Association 


Wednesday, Nov. 3 
9:30 A.M.—Field Trip to John Crerar Library 


Thursday, Nov. 4 
9:30 A.M.—The Small Metallurgical Library 
CONRAD HILTON HOTEI 
How to Start a Small Metallurgical Library 
by Varjorie O. Baker, Baker & Co., Ine 
The Paradoxical Trade Catalog 
by Billiam S. Budingeton. John Crerar Library 


Handling Patents in a Small Technical Library 


by Low A. Brock, General Tire & Rubber Co 


2:00 P.M.—Economics and Marketing in the 
Metallurgical Field 
CONRAD HILTON HOTE! 


| he Importance ol Libraries in Market Research 


by Don kb. Stewart, United States Steel ¢ orp 


Sources of Information on the Nonferrous Metals 


by Irving Lipkowitz, Reynold< Metals Co 


Friday, Nov. 5 
9:00 A.M.—Field Trip to Inland Steel Co, 


Research in the Steel Industry 


liv lame su Halle ’ Inland Steel Co 











What to See at the Metal Show 





Exhibitors 
Booth Numbers 
and Descriptions 

of Products 
in Ten Subject 


Categories 





Producers of Metals and Alloys 


E" RY summer the editors of Metal Progress solicit 
information from the exhibitors at the National 
Metal Exposition. We place especial emphasis in 
the questionnaire on what new things will be shown 
to visitors. We confidently expect the replies to fall 
into a pattern, a pattern of progress. What is the 
pattern of progress in the production of metals and 
alloys? Wherever else it may be, the data at hand 
indicate it in some field other than iron and steel. 

\s always, information from producers of metals 
and alloys is not too bulky because such firms are 
few, in comparison with the number of fabricators 
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or manufacturers of fabricating equipment and sup- 
plies. This would be true even if there were no 
trend toward fewer and larger corporations. Fur- 
ther, the firms which exhibit are those which have 
expanded operations, activities and products to 
meet the new demands of today and to anticipate 
the needs of tomorrow. 

The light metals, magnesium and aluminum, are 
expanding at an astonishing rate, even at a time 
when steel production is so low it is barely earning 
its overhead, For example, Dow Chemical Co. will 


show the wide, thin sheet now made in its new 





Titanium Alloy Ingots Produced 


by Mallory-Sharon Titanium Corp 


magnesium rolling mill at Madison (Aug. 54, p 
104)*. Tin producers are stepping up informational 
activities about new and valuable uses of this an 
cient metal. So is the copper and brass industry 
through its Research Association; major producers 
are also supplementing their traditional products 
and their “Engineered Brass Alloys” (Aug. ‘54, p. 
106) with other corrosion resistant alloys used in 
quantity by their principal customers. Three major 
Union Carbide and 
Carbon Corp., International Nickel Co., Inc. and 
National Lead Co. 


thorough-going research, expanded each into many 


interests in nonferrous metals 
have, through a generation of 


lines of metallurgical activity, more or less closely 
related to their original interests. Titanium manu- 
facturers will be at the Chicago National Metal 
Exposition, looking for customers to build up a 
business in the arts of peace, so necessary for their 
future prosperity. 

Representing the steel industry we see only three 
Babcock & Wilcox 
Co., and Allegheny Ludlum Steel Corp. 


firms — Copperweld Steel Co., 
all manu 
facturers of specialties. The latter especially should 
be proud of a notable metallurgical advance, the 
extrusion of irregular shapes in stiff stainless steels 
(see p. 91 All three firms exist through their 
ability to produce special steels and alloys to meet 
specially severe service or unusual surroundings. 
Take the matter of machinability: Joseph T. 
Ryerson & Son, Inc. wants to be known as the 
“Home of Free Machining Steels”, and will feature 
not only the older “Ledloy” (leaded carbon steel ) 
but also a new chromium-molybdenum steel with 
0.25% lead, which they say will cut at 50% higher 


*References are to recent articles in Metal Progress, 


where the inquiring reader will find much information 


speed and still give double the tool life (Aug. ‘53 
p. 143). Nearby will be Scovill Mfg. Co 


oldest firm in the brass business, showing a section 


Americas 


of a warehouse stocking “high speed brass rod” 
which machines like magic — and theyre going to 
emphasize that last word with professional magi 
cians! Dow Chemical Co. will show magnesium 


alloy extrusions which machine so fast that seldom 


has any tool caught up with the possibilities 
What with the cost of machine tools, their opera 


tion, the machinist’s wages and the overhead, do 
you suppose the total cost of a screw-machine part 
will be affected much by the raw material, whether 
it costs 10c (steel), 40c (brass), or 60c per Ib. 
(magnesium) —or as the magnesium boys will 
quickly point out, 3c per cu.in. for steel and 4c per 
cu.in. for magnesium? That is to say, the metal that 
machines the easiest and fastest, thus cutting the 
labor and fixed costs the most, and still is good 
that is the metal 
which will be chosen for machined parts 


enough for the intended service 


Take the matter of rusting, a thing endured since 
iron’s history began, and only postponed by coating 
with tin or zine or paint. More effective are the 
heavy electroplates, as demonstrated by American 
Nickeloid Co. However, none of these served when 
the temperatures got hot until the remarkable action 
of chromium in iron was discovered. If the stainless 
not good enough, International Nickel 
Co., Inc. or Driver-Harris Co. will be glad to 
demonstrate the possibilities of various high-nickel 


steels are 


alloys, and Haynes Stellite Co. their favorites based 
on cobalt. Even beyond that, into the temperatures 
of 1500 to 1800° F. existing in jet engines, come 
Kennametal, Inc.'s and Firth Sterling, Inc.'s “cer 


mets”, composite materials made of titanium and 
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chromium carbides and cemented 


with nickel- 
cobalt-chromium alloy, having superior high-tem- 
perature stability, creep strength and resistance to 
thermal shock. 

In the field of metals especially resistant to chemi- 
cals and other liquids, in addition to the old-reliable 
copper, will be new tin alloys and alloyed electro- 
plates exhibited by Malayan Tin Bureau and Tin 
Research Institute, Inc., platinum-clad sheets and 
tubing by Baker & Co., Inc., and the really “new” 
metal zirconium, now being promoted by Firth 
Sterling, Inc. for linings in chemical equipment and 
for hospital operating roonr equipment. 

In special metals and alloys for electrical and 
electronic equipment, the metallurgist is as helpful 
as he was over 50 years ago when he rescued the 
incandescent lamp industry by substituting tungsten 
for the short-lived carbon filament. Zirconium has 
especial attributes fitting it to electronic devices. 
The firm of Handy & Harman has a silver, hardened 
with magnesium and nickel, which has particular 
interest as electrical contactors. Baker & Co., Inc., is 


metals — rare, but fortunateiy hard and potent in 
minutest lavers. A hundredth of a thousandth on 
silver or nickel will be completely stable in indus- 
trial, hot and humid atmospheres, and consequently 
it lends itself to ultra-high frequency equipment 
safety alarm contactors which must function un- 
erringly, or sliding contacts of uniform conductivity. 

Other really new metals will be there — new in 
the sense that they are now available in quite pure 
state and in large quantity. Electro Metallurgical 
Co. (unit of Union Carbide & Carbon Corp.) will 
show you metallic manganese and metallic chrom- 
ium, made at the new plant at Marietta (July “53 
p. 87), and describe the present and potential uses. 
Titanium must not be forgotten, even though the 
\ir Forces are taking nearly all of the rapidly ex- 
panding production, Titanium Metals Corp. of 
America, Mallory-Sharon Titanium Corp., and Ti- 
tanium Alloy Mfg. Div. of National Lead Co., will 
be the three exhibitors from several others which 
intend to see to it that peacetime industry gets 
enough information about their favorite metal and 


exhibiting rhodium, one of the platinum group of 


puts it to use. 


k I ] 


Classified List of Exhibitors and Booth Numbers 


Steels (Plain and Alloy) 


American Cast Iron Pipe Co.—1020 
Allegheny Ludlum Steel Corp.—336 
Avon Tube Div., Higbie Mfg. Co.— 1939 
Babcock & Wilcox Co.—-236 
Cold Metal Products Co.— 14] 
Copperweld Steel Co., Steel Div.-744 
Exomet, Inc.—-1539 
Firth Sterling Inc.—315 
International Nickel Co., Inc.—745 
Korhumel Steel & Aluminum Co 
1624 
National Radiator Co., Plastic Metals 
Div.—191]1 
Ohio Steel Foundry Co.—-1435 
Precision Steel Warehouse, Inc 
Ryerson & Son, Inc., Joseph T 
Starrett Co., L. S.—2101 
Steel Sales Corp.—725 
Uddeholm Co. of America, Inc.—201 


1342 
730 


High-Temperature Alloys 


Allegheny Ludlum Steel Corp 
Alloy Engineering & Casting Co 
American Brake Shoe Co. 
Electro Alloys Div.—762 
American Cast Iron Pipe Co 
Black Drill Co.—-1511 
Driver Co., Wilbur B.—2029 
Driver-Harris Co..-2267 
Exomet, Inc.—1539 
Firth Sterling Inc 
General Alloys Co.—-652 
Haynes Stellite Co.—653 
International Nickel Co., Inc.-745 
Janney Cylinder Co.-1767 
Kennametal, Inc.—-326 
Michiana Products Corp 
Misco Fabricators, Inc 


336 
1101 


1020 


315 


1759 
1730 


METAL PROGRESS, PAGE 85 


Ohio Steel Foundry Co. 
Steel Sales Corp.—725 


1435 


Stainless and 
Corrosion Resistant Steels 
336 


1101 
1020 


Allegheny Ludlum Steel Corp. 
Aloy Engineering & Casting Co 
American Cast Iron Pipe Co 
Cold Metal Products Co.— 141 
Driver Co., Wilbur B.—-2029 
Exomet, Inc.— 1539 

Firth Sterling Inc.—315 
International Nickel Co., Inc.—745 
Janney Cylinder Co.—-1767 

Ohio Steel Foundry Co.— 1435 
Ryerson & Son, Inc., Joseph T.—-730 
Steel Sales Corp.—725 

Uddeholm Co. of America, Inc.— 201 
Uniworld Research Corp. of Am.—126 


Copper, Nickel and Other 
Nonferrous Metals and Alloys 


Allegheny Ludlum Steel Corp.—336 
Alpha Metals, Inc.—2344 
American Nickeloid Co 
Baker & Co., Inc. 1327 
Bridgeport Brass Co.—1015 
Carboloy Dept., 

General Electric Co— 1540 
Chase Brass & Copper Co.—302 
Driver Co., Wilbur B.—2029 
Driver-Harris Co.-2267 
Electro Metallurgical Co 
Exomet, Inc.—-1539 
Fansteel Metallurgical Corp 
H & H Tube & Mfg. Co 
Handy & Harman—342 
International Nickel Co., Inc.-745 


2314 


653 


1559 


1502 


Janney Cylinder Co 

Malayan Tin Bureau—1909 

National Lead Co.—260 

Olin Industries, Inc—110 

Scovill Mfg. Co.—430 

Steel Sales Corp.—725 

Tin Research Institute, Inc 

WW Alloys Inc. division of 
Fansteel Metallurgical Corp 


1767 


1901 
1559 


Light Metals and Alloys 


Allegheny Ludlum Steel Corp 
Beryllium Corp.—1717 
Brush Beryllium Co.—2348 
Dow Chemical Co.—620 
Driver Co., Wilbur B.—2029 
Exomet, Inc.—1539 
Hills-McCanna Co 
Korhumel Steel 
1624 
Mallory-Sharon Titanium Corp 
1537 
Olin Industries, Inc.—110 
Scovill Mfg. Co.—430 
Steel Sales Corp.—725 
Titanium Alloy Mfg. Div 
Lead Co.—260 
Titanium Metals Corp 
of America—226 


336 


2301 
& Aluminum Co 


Nationa! 


Ferro-Alloys 


American Cast Iron Pipe Co 
Climax Molybdenum Co.— 148 
Driver Co., Wilbur B.—2029 
Electro Metallurgical Co.—653 
Steel Sales Corp.—725 
Titanium Alloy Mfg. Div 
Lead Co.—260 
Vanadium Corp. of America 


1020 


Nationa! 


320 





Continental's Automatic 


Casting. Forging. 


Tube Normalizing Furnace 


and Refining Equipment 


MM‘ ATTENTION has been given in the tech- 
nical press during the past year to three trends 
in metal manufacturing — namely, vacuum melting, 
continuous casting and the manufacture of over 
sized forgings. 

Vacuum melting is not a new thing but only 
very recently has it appeared to be a commercial 
operation on high-temperature alloys and even on 
constructional alloy steels. For such work it is essen 
tial that the operation be as nearly continuous as 
possible, else the vacuum is frequently broken and 
a ruinously large fraction of the dav is spent in 
pumping out the equipment An operating furnace 
of this sort has been designed by National Research 
Corp. (Sept. ‘53, p 162) 
Metals Corp 
Steel Co. of 


nace tor 


whose subsidiary, Vacuum 
has recently joined with Crucible 
Also. a LOO0-Ib 


melting and centrifugally casting high 


America. vacuum fur 
temperature allovs used in turbine blades and disks 
of jet engines will receive top billing at the exhibit 
of F. |. Stokes Machine Co 

One user of this type of furnace estimates stress 


rupture life of turbine blades is increased 2% times 


over conventional arc-melted alloys. When clean 
metals and alloys are melted under vacuum or 
under a low pressure of reducing gas such as hy 
drogen, the resulting ingots are unusually clean 
free of inclusions and therefore have high fatigue 
limits; furthermore, they may be made very low in 
oxygen, hydrogen and nitrogen. The “new” highly 
reactive metals like titanium are especially prone 
to damage from such dissolved gases 

Continuous casting has been perfected by the 
Scovill Mfg. Co. has built a big 


new sheet mill for brass coils (Jan. ‘50 p. 51) de 


copper industry 
pending on this process. Steel casting is not so easy 
Babcock & Wilcox Co 
billets for tubes 
(March ‘53, p. 87). The idea is to get uniform metal 
end to end, and as little axial weakness as possible 
‘Controlled directional solidification” 


nevertheless has so made 


thousands of tons of seamless 


is today’s term 
for the process 


Other 
ordinary molds: A copper stool starts solidification 


rapidly at the bottom; a short, squat ingot mini 


methods are available for mgots cast in 


mizes differences in composition, end to end; the 
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top can be kept liquid so as to feed the pipe by 
hot refractory collars. An electric arc or an oxy- 
acetylene flame can furnish supplementary heat. 
Or a handful of exothermic powder will do the 
trick. 
a similar purpose. It is a mixture of exothermic 
powders and clay which, when mulled with a little 
water, can be molded and baked into a permanent 
shape. The powder is ignited by the hot metal 
and generates the necessary heat — but the mold 
does not melt, the clay holds its shape. 

Exomet, Ine.., 


Exomet, Inc., will display its “Exomold” for 


says that these moldable mixtures 
(there is one for steel, another for copper alloys, 
a third for aluminum of appropriate ignition tem- 
peratures) help wonderfully in the form of riser 
sleeves, knock-off cores, and pads when placed in 
molds at proper places to keep metal hot and liquid 

even increase its temperature as necessary, the 
a chill. Alloy Engineering & Casting 
Co., on the other hand, will have a good story to 
tell any visitor about the 


opposite of 


revolutionary foundry 
methods it has utilized for making thin-walled 
castings of highest integrity (July ‘49, p. 51). They 
include ceramic molds of variable heat conduc- 
tivity, baked by radio frequency electric currents, 


Molds are 


stacked, cast while spinning, the metal and mold 


of smooth surface and high precision. 
of such temperature that it solidifies just about 
as soon as it reaches its intended position. 

Until the ordinary foundryman can handle such 
methods, Metallizing Co. of America will help him 
seal castings with slight porosity (“leakers”) using 
one of its several packaged plants called “Mogul- 
lizers”. Castings are cleaned, placed in a vacuum 
tank, pumped out for 20 min., a colloidal suspension 


at 180" F, 


psi. for 20 min., after which the castings are washed 


run in, and pressure brought up to 100 


and are then pressure tight up to 10,000 psi., ac- 
cording to the company’s pamphlets. 

Of course, there are some new aspects of old 
National Carbon 
Co. (unit of Union Carbide & Carbon Corp.) will 
emphasize what a useful thing carbon is with minia- 
ture equipment such as an electric furnace and 


cupola, 


familiar materials. For example, 


Vanadium Corp. of America will show 
some ferro-alloys with compositions newly adjusted 
for the most exacting produc t. Electro Me tallurgic al 
Co. will also have its “Simplex ferrochrome”, oyster- 
like pellets practically carbon-free, made by the 


extraordinarily interesting process described in 
Metal Progress for July ‘53, p. 87. 

Continental Industrial Engineers, Inc., is also 
proud of a set of four heating and heat treating 
furnaces installed in a new tube mill in the Mid- 
west. All are designed to be completely automatic. 
A tube is carried into the furnace along one wall 
by a set of water-cooled rolls; it is then rolled 


gradually 


(either by 
fingers, pushers, walking beams or cross conveyers 


across an inclined hearth 
and then out 
over a second train of rolls along the other wall. 
Tubing can vary from 2% to 10 in. diameter and be 
48 ft. long 
Burner equipment is in duplicate for either gas or 
oil; pressure is positive to prevent air infiltration. 
The normalizer, shown in the photograph on p. 89, 
has a drop-nose section of the suspended roof on 
the far side over which the burners fire. On the 
rear (exit) side a second series of burners is arranged 


each furnace has its own design) 


up to Capacity is 75 tons per hr. 


- all under six-zone control. EE.T. 


Classified List of Exhibitors and Booth Numbers 


Melting Furnaces 

Ajax Electrothermic Corp.—-752 

Ajax Engineering Corp.—752 

American Gas Association—-$54 A to 
F, 843 G to K 

American Gas Furnace Co.-$43-H 

Continental Industrial Engineers, 
Inc.—-843-G 

General Electric Co.-1060 

Hauck Mfg. Co —2124 

Hones, Inc., Charles A.—854-EF 

National Carbon Co.—653 Inc 

National Research Corp.—1160 

Shenango-Penn Mold Co.-2112? 

Stokes Machine Co., F. J.-2167 


Stanat Mfg. Co 


F, 843 G to K 
Corp.--632 


843-C 


Mill Equipment 

Allis-Chalmers Mfg. Co.—242 Processes 

Alloy Metal Wire Co., Div. of 
H. K. Porter Co., Inc.—-1645 Alloy 

American Wheelabrator & Equipment 1101 
Corp.—-632 

Cold Metal Products Co.—-141 F. 843 G to K 
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De Sanno & Son, Inc 
Salem-Brosius, Inc 


, A. P.—2139 


1659 
Wallace Supplies Mfg. Co-310 


Forging Equipment 
American Gas Association—$54 A to 


American Wheelabrator & Equipment 


Hydraulic Press Mfg 
Salem-Brosius, Inc 
Surface Combustion Corp.—714 


Foundry Equipment and 


Allis-Chalmers Mfg. Co.—242 


Engineering & Casting Co 


American Gas Association—-854 A to 


American Wheelabrator & Equipment 

241 Corp.—632 

Arcair Co.—1445 

Bakelite Div., Union Carbide & Carbon 
Corp.—-653 

Exomet, Inc.—1539 

Metallizing Co. of America— 1456 

National Carbon Co.—653 

Spencer Turbine Co.—$43-k 

Standard Electrica! Tool Co.—1028 


Continental Industrial Engineers 


Die Casting Machines 


Co.—109 ABC Die Casting Machine Co.—2030 


241 Kux Machine Co.— 1001 


Alloying and Refining Agents 

Cooper Metallurgical Associates—316 

Electro Metallurgical Co—653 

Exomet, Inc.—1539 

Metallizing Co. of America—1456 

Titanium Alloy Mfg. Div., National 
Lead Co.—-260 

Vanadium Corp. of America—320 





Extruded Sections in Stainless Steels and Tool 
steels Made by Allegheny Ludlum Steel Corp 


Metallic Parts and Components 


Ww steel parts made by cold extrusion, both 
forward and backward, were innovations 
which attracted much attention at the National 
Metal Exposition in 1953, the news of the year in 
1954 will probably be the extruded bars of stainless 
and toolsteels exhibited by Allegheny Ludlum Steel 
Corp. Some of the sections are shown in the accom- 
panying photograph. While all could be made in a 
rolling mill, some (like an angle iron) require sev- 
eral passes in expensive rolls, which cannot econom 
ically be turned for a special shape unless a large 
tonnage is ordered. An extrusion die is very cheap 
in comparison. Stiff alloys have been successfully 
extruded into tubing, especially with the help of a 
glass lubricant, but irregular moldings and othe 
forms so readily made in the softer metals have not 
before been available. Yet, it is all the more neces- 
sary that the hard alloys, loaded with scarce ele- 
ments, be produced close to shape — not only to cut 
machining cost, but to minimize scrap and chip pro 
duction. (For a picture story about the extrusion 
of steel propeller blades —a tapered tube of vari 
able wall thickness — see June ‘54, p. 100.) 

Should your work be connected with high-speed 
aircraft and jet engines, or if you have similar prob- 
lems requiring titanium metal, you should visit the 
booth of Consolidated Industries and look at the 


exhibit of forged titanium and beryllium parts — as 


well as aircraft forgings of the old reliable steels, 
bronzes and aluminum alloys. Worcester Pressed 
Steel Co. is also proud of its success in stamping and 
deep drawing titanium sheet. (At present this com 
pany is making a comprehensive investigation for 
Army Ordnance.) Unalloyed titanium works about 
like stainless steels at room temperature; alloved 
sheet may have te be warmed first (like mag 
nesium ). Annealing after every draw is apparently 
necessary. The major trouble appears to be lubri- 
cation — it is almost impossible to prevent pick-up 
and scoring. 

Light will be thrown on one important phase of 
Metals 


engineers have frequently decided that marked 


the stamping industry by HPL Mfg. Co 


economies may be derived by converting a forging 
casting or machined part into an assemblage of 
stampings, but have not carried the matter furthes 
because of a fixed idea that tools, dies and set-up 
are so costly that long runs are necessary. HPL, Mfg 
Co. will demonstrate facilities for “short-run tooling 
methods” to make stampings in quantities as low as 
a few experimental parts up to, say, 20,000 pieces 

Foundry products, as usual, may be inspected in 
great number, ranging all the way from the old 
reliable gray iron piece cast in sand to nonferrous 
pieces of much closer dimensions cast in dies, 
refractory alloys made by investment molding, or 
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spheroidal graphite iron made by shell molding. To 
use a well-worn phrase, the foundry industry is on 
the march! 

Hills-McCanna Co. will exhibit light-alloy cast- 
ings of the magnesium-aluminum-zine alloys. Three 
of these compositions (AZ 92 A, AZ63A and AZ 
91 A) form the majority of production of the 
new foundry where, as the saying is, “only the sand 
is inhibited”. Accurate coremaking is especially 
necessary in the thin-walled parts required for 
aircraft; ultra modern process control and final 
inspection methods are a matter of course. 

High-strength, high-conductivity castings and 
forgings of hard copper alloy (primarily for re- 
sistance welding electrodes on clamps and other 
current-carrying parts) will be on display by WW 
Alloys, Inc., Div. of Fansteel Metallurgical Corp. 

American Cast Lron Pipe Co. will also display a 
variety of centrifugally cast parts, including stain- 
less steel rolls, hydraulic cylinders and rams and 
tubing of various sections. 

Die Castings — About three years ago a team of 
men representing both management and labor in 
Great Britain's die-casting industry toured repre- 
sentative American plants, and their report (Sept. 
‘53, p. 138) indicated certain fields wherein we are 
ahead, One most gratifying aspect for us is that 
aluminum die castings have doubled in tonnage in 
America since 1949, Several firms will demonstrate 
the reasons in their exhibits at the Metal Show. For 
example, Precision Castings Co., Inc., will show 
many die-cast parts going into automatic trans- 
missions for automobiles, as well as some functional 
and decorative parts already on order for 1955 
models. However, other large uses range all the way 
from floor plates to sewing machines, shell fuzes to 
cake mixers. 

Pressco Casting & Mfg. Corp. has mastered the 
somewhat more difficult problems connected with 
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Typical Magnesium Castings 
Conforming to Rigid Stand 
ards, by Hills-McCanna Co 


brass and bronze — either pressure die casting o1 
gravity casting in permanent and semipermanent 
molds. Some of the newer products on display will 
be spur and bevel gears up to 5 in. diameter, cast in 
aluminum bronze or nickel-aluminum bronze with 
pitch line tolerances of +0.007 to 0.010 in. If this 
is not good enough the teeth can be shaved on 
coined. Advantages are low unit cost and long life. 
An interesting combination of permanent molds 
and shell molded cores produces valve bodies 
pump impellers, and 
smooth interior surfaces. 

Universal Castings Corp. will feature thin-walled 
brass and 


Venturis. with unusually 


bronze castings “vacuum cast”— par- 
ticularly impellers for aircraft fuel pumps, and 
hydraulic transmission parts requiring airfoil blades. 

Bonded-in or bonded-on parts will be featured 
by Al-Fin Division of Fairchild Engine and Air 
plane Corp. The “Al-Fin Process” (March ‘49. 
p. 326), it may be remembered, was designed to 
improve heat transfer from air-cooled gas engine 
cylinders by bonding a great number of aluminum 
fins to the steel liner. The cleaned steel (or nickel 
or titanium or iron) is briefly dipped in molten 
aluminum and placed in a properly prepared mold 
which is immediately poured with the desired light 
alloy. An excellent bond forms with the coated 
surface. Cast aluminum or magnesium airfoils with 
bonded-in steel shafts for guided missiles will be on 


display. Also cast aluminum generator housings 


with bonded-in laminations and tubing for coolants 
Sole plates for pressing irons are also die-cast 


against stainless steel bottoms. 

Investment castings will be shown by several 
firms in a wide variety of sizes, shapes, metals and 
alloys Arwood = Precision Casting Corp., for 
example, believes that its exhibit of 500 such cast 
ings will illustrate to any visitor the savings in 


time and money which can be made by this process 





Casting Engineers, Inc., also will demonstrate the 
process in a step-by-step way, to emphasize the 
close tolerances attainable; many designs are being 


produced regularly, ready for assembly, at half the 
cost of machining alone, when made in the old- 
fashioned way. 

Whereas wax is the usual material for the pat- 
terns, other materials have distinct possibilities 
For example, Precision Metalsmiths, Inc., believes 
that polystyrene is an ideal material for patterns 
during developmental work. It cuts much like soft 
metal with high speed or carbide tools. You build 
up your pattern, test its castability in whatever 
metal or alloy thought suitable, and then you are 
ready to go. As the Metalsmith says —“You can't cast 
a blueprint”... . Frozen mercury (Jan. ‘50, p. 73) 
also has pronounced advantages for patterns, being 
so much more rigid than waxes or synthetics. It is 
the favorite of Kolcast Industries, Inc., which will 
display what is believed to be the largest investment 
casting in stainless steel ever made. 

New molding processes will also be shown in 
considerable number. For example, the Ohio Steel 
Foundry Co. will display stainless steel and heat 


resisting steel castings made by shell molding 
(April ‘54, p. 102). Lynchburg Foundry Co. will 
have a few items produced in a million-dollar 
department for shell molding gray iron and sphe- 
roidal graphite irons at the rate of 100 tons a day 
Howard Foundry Co. also has added the last 
mentioned item to its general line of 
products. 


foundry 


Heat and corrosion resistant castings made by 
new processes (including ceramic molds) will be 
exhibited by Alloy Engineering and Casting Co 
in addition to the regular line of furnace parts and 
heat treating fixtures. In this same field is Driver- 
Harris Co. with “Nichrome” and “Chromax” cast- 
ings. Janney Cylinder Co. will show castings of 
“Alloy V2 B’, patented by Cooper Alloy Foundry 
Co., for high corrosion and wear resistance but 
without the galling characteristics usually associ 
ated with high chromium-nickel steels. (V 2B is a 
high silica, 19-10 Cr-Ni alloy, plus 24 Cu, 3% Mo 
and 0.15% Be.) Visitors who have corrosion prob- 
lems with shaft sleeves, pump liners, pump castings 
and impeller rings or valve disks might find thei 
solution right here. E.E.T 


Classified List of Exhibitors and Booth Numbers 


Forgings 
Allegheny Ludlum Steel Corp.—336 
Chase Brass and Copper Co.—302 
Consolidated Industries, Inc.—1524 
Fansteel Metallurgical Corp.—1559 
National Cored Forgings Co., 

Inc.— 1236 
Nelson Stud Welding Div., 

Gregory Industries, Inc.—415 
Ohio Seamless Tube Div 

Copperweld Steel Co.— 744 
Titanium Metals Corp 

of America—226 
WW Alloys Inc., division of 

Fansteel Metallurgical Corp.— 1559 ’ . 

Stampings 

Castings 


Al-Fin Division, Fairchild Engine & 
Airplane Corp.—2270 
Allegheny Ludlum Steel Corp.-336 
Alloy Engineering & Casting Co—1101 
American Brake Shoe Co., Electro- 
Alloys Div.—762 
American Cast Iron Pipe Co. 1020 
Arwood Precision Casting Corp.— 1254 
Bean & Co., Morris—2118 
Cadmet Corp.—2328 
Casting Engineers, Inc.—1746 
Chase Brass & Copper Co.—302 
Driver-Harris Co.—2267 
Fansteel Metallurgical Corp 
General Alloys Co.—652 
Haynes Stellite Co.—653 
Hills-McCanna Co.—2301 
Hitchcock & Sons, Inc., R. C 
Hitchiner Mfg. Co., Inc.—1412 
Howard Foundry Co.— 1227 
Janney Cylinder Co.—1767 


1559 


2017 


Kolcast Industries, Inc.—-1927 
Lynchburg Foundry Co 
Michiana Products Corp.—1759 
Misco Fabricators, Inc 
Ohio Steel Foundry Co.— 1435 
Precision Castings Co., Inc 
Precision Metalsmiths, Inc 
Presso Casting & Mfg. Corp 
Shenango-Penn Mold Co 
Universal Castings Corp 
WW Alloys Inc., 
Metallurgical Corp 
Yale & Towne Mfg. Co., Powdered 
Meta! Products Div 


Div. of Fansteel 


Allegheny Ludlum Steel Corp.--336 
Chase Brass & Copper Co.-302 

Chicago Screw Co 
Enamelstrip Corp 
HPL Mfg. Co—1418 
Phoenix Products Co 
Rigidized Metals Corp.—-1425 

Schnell Tool & Die Corp.—224l 
Stimpson Co., Inc., Edwin B 
Tinnerman Products, Inc.—1208 
Waldes Kohinoor, Inc 
Worcester Pressed Steel Co —2001 


a Baldwin-Lima-Hamilton Corp.—1065 


Tubing and Other Mill Shapes 
Allegheney Ludlum Steel Corp —336 Div. —1911 
Alloy Metal Wire Co., Div. of 
H. K. Porter Co., Inc.— 1645 
American Cast Iron Pipe Co 
American Nickeloid Co 
Avon Tube Div., Higbie Mfg. Co..-1939 
Babcock & Wilcox Co 
Chase Brass & Copper Co.-302 


Cold Metal Products Co.—14] 
Copperweld Steel Co., Steel Div.-744 
Enamelstrip Corp.—346 
H & H Tube & Mfg. Co.—1502 
Misco Fabricators, Inc.—1730 
Ohio Seamless Tube Div., 

Copperweld Steel Co._-744 
Ohio Steel Foundry Co.-1435 
Precision Extrusions—2217 
Superior Tube Co.—-1667 
Titanium Metals Corp. of 
1559 America—226 


2067 
1730 


1430 
2045 
2215 
2112 
2148 


2260 
Powder Metals and Parts 
Production 


Adamas Carbide Corp.—141]1 
Allegheny Ludlum Steel Corp.--336 
Amplex Div., Chrysler Corp.-1335 


Carboloy Dept., General Electric Co 
1540 

1449 Cooper Metallurgical Associates—316 
Elastic Stop Nut Corp. of America 
1701 2023 
Fansteel Metallurgical Corp.._1559 
Firth Sterling, Inc.—315 
General Electric Co.— 1060 
Kennametal, Inc.-326 
Kux Machine Co.—1001 
National Radiator Co., Plastic Metals 


1556 


Stokes Machine Co., F. J.—2167 

Westinghouse Electric Corp.—-360 

Willey’s Carbide Tool Co..-2146 

WW Alloys Inc., division of Fansteel 
Metallurgical Corp.—1559 

236 Yale & Towne Mfg. Co., Powdered 

Metal Products Div.—2260 


1020 
2314 
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Machining. Forming. Tooling 


em. speed and power of modern metal 
forming and machining equipment have kept 
pace —and it is a lively one — with industry's de- 
mands for improved quality combined with lower 
unit costs through increased output per man-hour 
and reduced manual effort. The limitless exhibits at 
the National Metal Exposition keyed to this theme 
appear more striking each year, with 1954 slated to 


be no exception, 


Versatility Is a Must in Today's Tools. Here is a novel set- 
up of fiwe drill heads and lead screw tappers for tapping 
five holes simultaneously from five different angles in a 
gray iron casting. Devised by Magna Engineering Corp., to 
Berkeley, Calif., the 
system boosted production from 30 to 120 per hr., and on 
the basis of 700 pieces per week paid for itself in 46 weeks 


for Production Engineering Co., 
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Tougher materials to machine and form, products 
of the “electrojetomic” age, have further tested the 
ingenuity of equipment designers and have put 
added pressure on suppliers of cutting tools, dies, 
lubricants, coolants, toolholders and related acces- 
sories. The Metal Show bears witness that they have 
met the test. 

In broad perspective, basic machining operations 
are gradually both 


themselves and with other 


becoming integrated, with 
processing phases. 

The term “automation” is 
being used rather loosely 


(March 


4, p. 65). Because of its 


describe _ this 


close identification with the 
high-volume plants, it is re 
garded with suspicion by 
many an average operator! 
Approaching the problem 
realistically, the Expert 
Die & Tool Co., Ine., 
through its new Automa- 
tion Machine Div., is intro- 
ducing what it calls “multi- 
purpose special machine 
tools”. They comprise noth- 
ing more than standard 
machine-tool components 

index tables, slide tables, 
index drums, standard units 
for drilling, milling, boring, 
tapping and _ threading: 
standard columns, hydrau- 
lic pump and control ele- 
ments — properly grouped 
and fixtured for specialized 
production requirements. 
Short runs can be handled 


without too much WOIT 








High-Speed Carbide Tool Grinder With Fluid 
Vaporizer Attachment Supplying Coolant Vapor 
Through Ports in the Wheel Guard. Two speed 
ranges are possible, 10,800 rpm 
stock removal, 3600 rpm. for 
radii. Builder is Metalloid 


for maximum 
grinding tool 
Equipment, Inc 


over equipment amortization, since the machine 
set-up can be modified and refixtured handily for 
the next assignment. 

Manufacturers in the moderate-volume range 


and they are, of course, far in the majority should 


be attracted to the standardized, packaged, pre 


cision power drill units now offered in three sizes 
from % to 5 hp. by the Drill Unit Div., Rockwell 
Mfg. Co. Because of their sealed construction, built 
in limit switches and broad range of speeds and 
traverse, they can be easily incorporated into an 
automatized line, while retaining adaptability for 
quick change and retooling. Rockwell's Delta Power 
Tool Div., incidentally, will unveil its initial entry 
into the metalworking lathe field, an 11-in. cabinet 
model with variable-speed drive, 24-in. capacity be- 
tween centers and accommodating up to a 1-in. 
collet. It has been under development for five years. 

Another self-contained automatic drill unit, with 
wide variability of speed and requiring only two 
connections — electric power and shop air —has 
heen designed by the Dumore Co. with the idea of 
reducing set-up time and providing adaptability to 
a wide variety of jobs. It can be converted readily to 
tapping, reaming, deburring, centering, counter- 
boring, spot facing or hollow milling. 

Assembly of standardized punch and die sets into 
different operating positions by specially drilled 
templets permits their removal after a perforating 
run has been made, for later re-use in a different 


arrangement in another templet. Thus, as S. B 
Whistler & Sons, Inc. explains, the punch and die 
sets do not become expendable tools on a single job, 
being rather like stock items, always available for 
future use. The system is called a “magnetic per 
forating die”, 

Operators of automatic screw machines will be 
intrigued with the cost-savings potential of a novel 
single-spindle design by Porter McLeod Machine 
Tool Co., Inc., on which both ends of a workpiece 
mav be machined simultaneously, thus eliminating 
virtually all secondary operations 

Rugged demands on tools imposed by some of the 
newer alloys for high-temperature service in jet 
engines have stimulated the development of new 
grades of carbides which will stand up under severe 
punishment. Combinations of four and even five 
different metal carbides have been found to prov ide 
exceptional shock and wear resistance on heavy cuts 
in tough alloys. Adamas Carbide Corp., for example 
has perfected four such “premium” grades, for diffi 
cult machining work, along with two others for 
rough service in rock bits 

Carbide tool inserts currently are being fashioned 
into literally hundreds of shapes, both standard and 
special. Adamas has a new preformed milling cutter 
blade with a helix formed in the face and a helical 
clearance formed on the top. Back and bottom of 
the blade are flat so it can be brazed into a straight 
axial gash pocket. Hence no heating or twisting of 
the blade is necessary and brazing is simplified 

Some of the myriad of carbide blanks to be dis 
played by Carboloy Dept. of General Electric Co 
include circular form or fluted, blanks with drilled 
holes or plugs, odd-shaped nibs and bushings with 
broached holes, cylindrical and triangular sections, 
extruded rod, grooving tools 

Ever-widening applications for carbide tools have 
accentuated the requirement for grinding equip 
ment and the diamond-impregnated wheels con 
ventionally used to sharpen this type of tool. Con 
cern over the mounting demand for diamond bort 
in relation to the available supply has prompted 
extensive research into electrolytic methods for as 
sisting grinding or shaping (Aug. '53 p. 161). Like 
wise investigations are being pursued into other 
sharpening procedures which would dispense with 
the need for diamond bort altogether. The latter in 
clude electro-arcing and electro-sparking processes 

Tool grinding machines will be displayed in pro- 
fusion at the National Metal Exposition. One un 
usual model is a twin-wheel precision grinder (in 
operation ) by Standard Electrical Tool Co. Claimed 
to be the only two-man machine on the market, its 
side-by-side wheels operate in the same direction 
and are reversible. Savings as high as 25% in wheel 
cost are claimed from this twin arrangement. 
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A high-speed grinder for roughing and finishing — category. Firth Sterling, Inc. has been digging into 
single-point carbide tools will be demonstrated by such applications and reports one instance where 
Metalloid Equipment, Inc. For maximum stock re- heavy metal was installed as an anvil component or 
moval a high speed of 10,800 rpm. is used; for insert in hot upsetting the ends of Type 430 stain- 
grinding radii a low speed of 3600 rpm. Power is less steel rods to form the root sections of turbine 
supplied through a frequency converter for the blades. The anvils operate at 1750° F. and are sub- 
upper speed range, and through a transformer for ject to severe oxidation, thermal shock and compres- 
low speed. The grinding wheel is a diamond type, sive stress. A change to heavy metal inserts boosted 
bonded with electroplated pure nickel. life between grinds from 350 upsets to 2400. 

A relative newcomer to the tool metals family is Coolants, cutting oils, lubricants and hydraulic 
the so-called “heavy metal”, a mixture of powders, fluids are all being modified and improved to attune 
up to 95% tungsten and the balance nickel and cop- them to the tempo of today’s machining and form- 
per. Originally designed as a shielding material — ing practices. An instance is a new water-soluble 
against X-rays (it is 60% heavier than lead), new — coolant concentrate by Johnson’s Wax, dubbed 
uses lately have been cropping up in the tooling — “TL-131". Its effectiveness derives from new wetting 


Classified List of Tooling Exhibitors and Booth Numbers 


Toolsteels and Tool Materials 


Adamas Carbide Corp.-14l11 

Allegheny Ludlum Steel Corp.—336 

Black Drill Co.-1511 

Carboloy Dept., General Electric 
Co.-1540 

Dow Chemical Co.--620 

Firth Sterling, Inc.-315 

Howard Foundry Co.--1227 

Milne & Co., A--216 

Portage Double Quick Tool Co.--1535 

Uddeholm Co. of America, Inc.—201]1 

Willey’s Carbide Tool Co.-2146 


Cut-Off Equipment 


Allegheny Ludlum Steel Corp.—336 

Allison Co.—142 

Campbell Machine Div., American 
Chain & Cable Co.-1228 

Delta Power Tool Div., Rockwell Mfg 
Co.—-1053 

De Sanno & Son, Inc., A. P.--2139 

Heller Machine Co.—1116 

Manco Mfg. Co.--1522 

Manhattan Rubber Div.—1201 

Metal Removal Co.—235 

Motch & Merryweather Machine 
Co.—-2160 

Porter-Cable Machine Co.—-1443 

Wells Mfg. Corp.-219 


Machine Tools and Accessories 


Ace Drill Bushing Co. Inc.-2255 

Acme Tool Co.—1005 

Adamas Carbide Corp.—1411 

Allegheny Ludlum Steel Corp.— 336 

American Positive Grip Vise Corp 
1545 

American Pullmax Co., Inc.-1253 

Black Drill Co.—-1511 

Boice-Crane Co.—1729 

Buck Tool Co.-460 

Campbell Machine Div., American 
Chain & Cable Co.-1228 

Challenge Machinery Co.-2130 

Commander Mfg. Co.—1309 

Delta Power Tool Div., Rockwell Mfg 
Co.—-1053 

De Sanno & Son, Inc., A. P.—-2139 

Diamond Machine Tool Co.—1260 
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Drill Unit Div., Rockwell Mfg. Co Precision Welder & Flexopress 
1053 Corp.—265 
Dumore Precision Tools—1407 Rodgers Hydraulic, Inc.—419 
East Shore Machine Products Co Verson Allsteel Press Co.—1316 
1448 Wallace Supplies Mfg. Co.—310 
Expert Die & Tool Co., Expert 
Automation Machine Div.—1330 Cutting and Forming Oils 
Elox Corp. of Michigan—1612 and Lubricants 
Firth Sterling Inc.—-315 
Graham Machine Tool Co.—--1025 
Heath Engineering Co.—2340 
Heller Machine Co.—1116 
Jiffy Tool Supply Co., Inc.—1543 
Lempco Products, Inc.—1460 
Logan Engineering Co.—1617 
M.B.I. Export & Import, Ltd.—125 
Maddaus Molders & Co., Inc.—-2329 
Mead Specialties Co.—2011 
Metal Removal Co.—235 
Motch & Merryweather Machine 
Co.— 2160 
Portage Double Quick Tool Co.—1535 
Porter-McLeod Machine Tool Co., Punches and Dies 
Inc.— 301 Adamas Carbide Corp.—141] 
Ransohoff, Inc., N.-215 Allegheny Ludlum Steel Corp.—336 
Richards Co., J. A--1453 Diamond Machine Tool Co.—1260 
Schrader's Sons Div., A.—1127 Firth Sterling, Inc—315 
Service Machine Co.—1611 Lempco Products, Inc.— 1460 
Sheldon Machine Co., Inc—1059 Industrial Tectonics, Inc.—2249 
Stanat Mfg. Co.—1659 National Lead Co.—260 
Standard Electrical Tool Co.— 1028 Schnell Tool & Die Corp.—2241 
Swiss Agie Corp.—1465 Service Machine Co.—16]] 
Torrington Mfg. Co., Wire Forming Whistler & Sons, Inc., S. B—135 
Machinery Div.—2060 
Tubular Micrometer Co.—-2236 
Volz Machinery Co., H. J.— 2256 
Versa-Mil Co.—1359 Acme Tool Co.—1005 
Waldes Kohinoor. Inc 556 American Positive Grip Vise Corp. 
Walker-Turner Div.—2117 1545 
Wells Mfg. Corp—219 Challenge Machinery Co.—2130 
Chicago Tool and Engineering Co 
2253 
Electro Arc Mfg. Co.—1465 
Allis-Chalmers Mfg. Co.—242 Green Instrument Co.—1925 
Atlas Press Co.—2057 H & H Research Co.— 1005 
Baldwin-Lima-Hamilton Corp.—1065 Metal Removal Co—235 
Dake Engine Co.—-1749 O'Neill-Irwin Mfg. Co.—1215 
Diamond Machine Tool Co.—1260 Porter-Cable Machine Co.—1443 
Dreis & Krump Mfg. Co.—458 Schmidt, Inc., George T.—1362 
Hydraulic Press Mfg. Co—109 Skil Corp.—2201 
Lempco Products, Inc.—1460 Starrett Co., L. S—2101 
O'Neill-Irwin Mfg. Co.—1215 Tubular Micrometer Co.— -2236 


Aldridge Industrial Oils, Inc.—1]424 
Cities Service Oil Co.—1216 

Gulf Oil Corp.—1560 

Houghton & Co., E. F.—1010 
Johnson's Wax—1326 

Kerns Co., L. R.—1440 

Metal Lubricants Co.—2056 

Shell Oil Co—2359 
Socony-Vacuum Oil Co., Inc.—1546 
Standard Oil Co.—2036 

Texas Co.—1529 

Turco Products, Inc.—2024 


Portable and Bench Tools 


Presses and Brakes 





agents with low surface tension which put coolant 
at the very work point, temperatures are cut as 
much as 300° 


coolants. 


in comparison with conventional 


E. F. Houghton & Co. will sound a warning for 
Show visitors against the fire and explosion hazards 
inherent in petroleum-base hydraulic fluids in 
equipment located near open flames, extreme heat 
sparks, or molten metal, should hydraulic lines ac 
cidentally break. Houghton, of course, can supply 
nonflammable fluid and it is generally accepted in 
hvdraulic svstems of die-casting machines, welding 
equipment hydraulic forging presses and hydraulic 
foundry devices 

In handling coolants or other liquids containing 
abrasive material, a gear pump is apt to take a 
East Shore Machine Products Co 


has done something about it by designing a pump 
nw 


severe beating 
with impeller gears ground on a taper after 
hardening, to match a tapered recess in the housing 
As wear occurs, spring tension on a floating back-up 
plate forces the gears into the tapered bore of the 
case. Latest modei of the pump will deliver up to 
18 gal. per min. at 1000 rpm. shaft speed, at pres- 
sures ranging up to 250 psi. 

Reversing the usual procedure of conveying the 
work to the machine, A. P. de Sanno & Son, Inc. has 


mounted its new abrasive drv cutoff machine on a 


Heat Treating 


B ILDING a heat treating “package” seems more 
than ever the aim of furnace manufacturers and 
others concerned with the science of enhancing the 
properties of a metal through application of heat 
The dirt and drudgery of former days have given 
way to pushbuttons to “sealed cvcles” and “pres 
surized processing 

These are, in fact, the precise Words which Dow 
Furnace Co. uses to describe its new controlled 
atmosphere batch-type furnaces for gas carburizing 
carbo-nitriding, clean hardening and carbon restora 
tion, scheduled to be on display at the Metal Show 
Batch furnaces are far from being written off by heat 
treating departments, despite the glowing accom- 
plishments of continuous line set-ups. Their quick 
adaptability to a variety of heat treating assign 
ments and their relatively lower initial investment 
make them a wise selection in many instances 

Latest model of Holcroft & Co.'s gas-fired radiant- 


tube pusher furnace combines completely automatic 


truck, so it can be moved about for production or 
maintenance. The machine mounts an 18-in. bonded 
abrasive blade, driven by a 10-hp. motor, and will 
cut steel up to 2% in. OD and tubing up to 4 in. OD. 
The name? What else but “Traveler”? 

The complete list of machining and forming 
equipment assembled for the edification of Show 
visitors would include lathes, milling machines 
press brakes, folder brakes, punch presses, spring 
winders, sheet rollers, notchers and rod parters, A 
good opportunity to compare U.S. and foreign 
machine designing talents will be provided by a 
stop at the booth of M.B.1. Export & Import Ltd. 

If you would like to see large circles being ripped 
out of steel plate at a speed of 32 ft. per min., 
American Pullmax Co., Inc. will show vou how it is 
done with the aid of a power feed attachment on its 
largest sheet and plate cutting machine 

Finally, if your interest is confined to nothing 
more than discovering a better way to mark metals 
tools or parts with identifying symbols, Geo. T. 
Schmidt 


pneumatic 


Inc. will demonstrate two hydraulic and 

marking machines; Green Instrument 
Co., Inc. a pantographic electric are etching attach- 
Arc Mig. Co 


etcher and demagnetizer for etching, magnetizing 


ment; and Electro a combination 


demagnetizing and even resistance soldering 


A.HLA 


Tired vet? 


operation with the most modern safety devices t 
give a maximum safety margin for controlled-atmos 
phere furnaces. In one arrangement, for processing 
parts loaded either on fixtures or in baskets the 
installation is laid out in the form of a rectangle so 
that the furnace trays are in a closed circuit and can 
be loaded and unloaded easily by one furnace 
operator. The equipment includes a pusher type 
furnace in which the work may be clean hardened 
carbo-nitrided or carburized, and in addition a he# 
salt quench for marque nching and a recirculating 
pusher-type draw furnace for tempering. The com 
plete cvcle is automatic 

Improvements have been made in reciprocating 
or shaker-hearth controlled atmosphere heat treat 
ing furnaces, with the idea of giving more exact 
atmosphere control, increasing capacity and reduc 
ing the amount of manual effort required to run 
them. American Gas Furnace Co. has rather fully 
redesigned both its reciprocating hearth and con 
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tinuous rotary retort furnaces with these goals in 
mind. The former type has a movable alloy hearth 
within a sealed stationary muffle. The discharge 
throat of the muffle seals directly into the quench- 
ing medium. Life of alloy structural elements 
is increased because the floor is not quenched 
intermittently by the incoming cold work, thus 
the thermal 


which it was formerly subjected. Quieter operation 


eliminating shock and _ stress to 
is realized with the use of a simplified drive mech 
anism and by the reciprocation of only the relatively 
light work-conveying hearth. This type of furnace 
is now built in capacities up to 600 Ib. per hr. The 
improved rotary retort furnaces will handle up to 
800 Ib. per hr. 

Standard sizes of shaker-hearth furnaces built by 
Hevi Duty Electric Co, accommodate up to 175 Ib. 
of small parts per hr., featuring automatic and con 
tinuous operation. One installation in the plant of an 
electric appliance manufacturer saved $12,000 in 
the first year of operation, processing 50,000 small 
springs every 7 hr., with only one operator needed 
part time to fill the supply hopper. Feed to the 
hearth is automatic, as is removal from the quench. 

Modifications in the design of “top hat” bright 
annealing furnaces introduced by Continental In- 
dustrial Engineers, Inc., include a change in the 
central heating unit aimed at liberating a sub- 
stantial amount of heat in the center of the 
coils of metal under the inner cover. The latter is 
specially shaped to provide space for this center 
auxiliary burner. In one recent installation for non- 
ferrous strip annealing, heating time was reduced by 
20%, thereby boosting production accordingly. The 
same arrangement has been used on steel mill 
installations for bright annealing coils of 12,000 
to 15,000 Ib. of strip. 


Gas generators and purifiers for use in connection 
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Arranged in the Shape of a Rectangle, This 
Combination of Pusher-Type Heating Fur- 
nace, Quench and Draw Furnace Is Com 
pletely Automatic. Trays or fixtures are in 
a closed circuit, requiring the services of 
just a single operator for loading. It is 
adaptable to clean hardening, carbo- 
nitriding and carburizing. (Holcroft & Co.) 


with heat treating in controlled furnace atmos 
pheres will be demonstrated by Baker & Co., Inc. 
One model of generator produces pure nitrogen 
with a controllable hydrogen content by reacting 
ammonia with air in the presence of an Engelhard 
catalyst. The apparatus generates a gas completely 
free from oxygen, comprising only nitrogen, hydro- 
gen and water vapor. The hydrogen content can be 
varied within close limits anywhere from 0.25 to 
25%. Baker's Deoxo gas purifiers and driers are made 
in several models, for removal of up to 3% oxygen 
impurities in diflerent gas mixtures. 

In the field of heating furnaces, Gas Appliance 
Roto-Flame 
furnace with a mechanical hopper-feed unit and 


Service, Inc., has combined its gas 


slat conveyer for fully automatic heating of 2 in. 


on the ends of %-in. steel bars to be subsequently 


bent and upset. One installation showed a gain of 


50% in number of pieces heated per hr., with no 
increase in labor. 

To prove that the quenching power of molten 
salt at 400° F. equals or surpasses that of agitated 
oil at 120° F., Ajax Electric Co. will operate one 
model of its new “cataract quench” furnace and let 
the visitor judge for himself. Quenching machines 
in improved versions of both the press and roller 
tvpes will be on display at the booth of Gleason 
Works. Latest models of flame hardening equip- 
ment for gear teeth also will be shown. 

A neatly designed motor-generator control and 
master induction heating station, adaptable to torg- 
ing, hardening, brazing or annealing where deep 
concentration of heat is desired, will be a highlight 
of the exhibit of Lindberg Engineering Co. It can be 
tied in with M-G sets providing frequency cycles of 
960, 3000 or 9600 and power input ranging from 20 
to 1250 kw. The control panel incorporates a system 


of “check lights” which maintains constant super- 





vision of air and water temperatures, high-voltage 
interlocks, water flow and other operating factors of 
both generator and work stations. Weltronic Induc- 
tion Heating Corp. will have on display totally 
enclosed water-cooled motor-generators for induc- 
tion heating installations ranging from 10 to 150 kw. 

Claimed to be the largest magnesium billet heater 
ever constructed and currently operating in con- 


junction with a 5500-ton extrusion press, is a new 
unit from the design boards of Magnethermic Corp. 


The furnace will be depicted in operation by means 


of color 


illustrations, It 
preheats 12,000 Ib. of 15x 40-in. billets hourly 

Combination variable-pressure oil-gas_ _ burners 
with adjusting levers permitting changes in flame 
shape from short and bushy to long and narrow, o1 
at intermediate points, may be inspected at head 
quarters of Hauck Mfg. Co. Single-valve control of 
air-oil ratio and capacity is provided in the com 
bustion air line serving a group of the burners. The 
varying air pressure is then cross connected to an 
oil-air ratio regulator. 


is rated at 1500 kw. and 


A.HLA. 


Classified List of Exhibitors and Booth Numbers 


Commercial Heat Treating 
Electric Furnace Co.—636 
Ferrotherm Co.—2247 

Kemp Mfg. Co., C. M.—854-B 
Lindberg Engineering Co.—662 
Scott & Son, Inc., C. U.—456 


Fuel-Fired Furnaces and 
Special Heating Equipment 
American Gas Association—854 A to 
F, 843 G to K 
American Gas Furnace Co 
Commercial Shearing 
Co.— 2233 
Continental Industrial 
Inc.—-843-G 
Dean Products, Inc. —1401 
Delaware Tool Steel Corp 
Dow Furnace Cc.—104]1 
Eclipse Fuel Engineering Co 
Electric Furnace Co.—36 
Gas Appliance Service, Inc 
Gas Machinery Co.—854-C 
Glo-Quartz Electric Heater Co 
1459 
Harmon & Co 
Hauck Mfg. Co.—2124 
Holcroft & Co.—1220 
Hones Inc., Charles A.—854-F 
Industrial Heating Equipment Co 
1755 
Ipsen Industries, Inc 
Jet Combustion, Inc 
Kemp Mfg. Co, G. M—854-B 
Leeds & Northrup Co.—-442 
Lindberg Engineering Co.—662 
Linde Air Products Co.—-653 
Salem-Brosius, Inc.—24] 
Selas Corp. of America—854-F 
Sunbeam Corp.—448 
Surface Combustion Corp 
Tranter Manufacturing, Inc 
Westinghouse Electric Corp 


843-H 
& Stamping 


Engineers, 


2322 
854-D 

854-A 
Inc 


2233 


819 
2235 


714 
1353 
360 


Induction Heaters 


Allis-Chalmers Mig. Co 
Electric Furnace Co.—636 
General Electric Co—1060 
Induction Heating Corp.—1336 
Lepel High Frequency Labs., Inc 
1031 
Lindberg Engineering Co 
Magnethermic Corp.—1660 
Ohio Crankshaft Co.—160 
Scientific Electric Div., “S” Corru- 
gated Quenched Gap Co.—147 


242 


662 


Weltronic Induction Heating Corp 
163 

Westinghouse Electric Corp.—360 

Electric Furnaces 

Ajax Electric Co.—752 

Continental Industrial Engineers 
Inc.—843-G 

Cooley Electric Mfg. Corp 

Delaware Tool Steel Corp 

Electric Furnace Co. —636 

General Electric Co., Apparatus Sales 
Div.— 1060 

Harper Electric Furnace Corp 

Hevi Duty Electric Co.—247 

Holcroft & Co—-1220 

Ipsen Industries, Inc —819 

Leeds & Northrup Co.—-442 

Lindberg Engineering Co.—662 

Salem-Brosius, Inc.—24]l 

Sentry Co.—445 

Sunbeam Corp.—-448 

Upton Electric Furnace Co 

Westinghouse Electric Corp 


1649 
2322 


1919 


1118 
3600 


Atmosphere Preparation 
Equipment 


American Gas Association 
F, 843-G to K 

Baker & Co., Inc.—1327 

Continental Industrial Engineers 
Inc. —843-G 

Delaware Tool Steel Corp 

Dow Furnace Co—1041 

Electric Furnace Co.—636 

Hevi Duty Electric Co.—247 

Holcroft & Co.—1220 

Industrial Heating Equip. Co.--1755 

Ipsen Industries, Inc.—819 

Lindberg Engineering Co 

Salem-Brosius, Inc.—-24]l 

Surface Combustion Corp —714 

Tenney Engineering, Inc.—-2330 

Waukee Engineering Co., Inc.—112] 

Westinghouse Electric Corp. 360 


854-A to 


2322 


662 


Quenching Equipment and 
Mediums 
Ajax Electric Co.—752 
Aldridge Industrial Oils, Inc 
American Cyanamid Co.—132 
American Gas Furnace Co.--843-H 
Bell & Gossett Co.—44]1 
Cincinnati Sub-Zero Products Co 
1630 


1424 


Cities Service Oil Co.—-1216 
Continental Industrial Engineers 
Inc.—843-G 
Dean Products, Inc 
Electric Furnace Co 
Gleason Works—454 
Gulf Oil Corp.—1560 
Houghton & Co., E. F.—1010 
Industrial Heating Equip. Co 
Ipsen Industries, Inc.—-819 
Metal Lubricants Co.—2056 
Metalwash Machinery Corp 
Park Chemical Co.—406 
Salem-Brosius, Inc.-24] 
Sinclair Refining Co—2049 
Socony-Vacuum Oil Co., Inc 
Surface Combustion Corp.—714 
Tenney Engineering, Inc.—2330 
Tranter Manufacturing, Inc.—1353 
Webber Mig. Co., Inc.—1656 


1401 
636 


1755 


1467 


1546 


Supplies, Trays, Refractory 

Parts 

American Brake Shoe Co., 
Alloys Div.—762 

Cambridge Wire Cloth Co.-1646 

Continental Industrial Engineers 
Inc.—843-G 

Ohio Steel Foundry Co 

Park Chemical Co.—406 

Rolock, Inc.—1724 

Sentry Co.-445 


Electro- 


1435 


Vacuum Furnaces 


Consolidated Vacuum Corp.-2156 

Continental Industrial Engineers 
Inc.—843-G 

Harper Electric Furnace Corp 

National Research Corp.-1160 

Optical Film Engineering Co 

Stokes Machine Co., F. J 


1919 


1457 
2167 


Industrial Ovens 


American Gas Association 
F, 843 G to K 

American Gas Furnace Co.—843-H 

Continental Industrial Engineers, 
Inc —843-G 

Electric Furnace Co.--636 

Gas Appliance Service Inc.—-854-A 

Harper Electric Furnace Corp.--1919 

Salem-Brosius, Inc.—-24] 

Surface Combustion Corp 

Westinghouse Electric Corp 


854 A to 


714 
360 
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Temperature Indicators 
and Fuel Controls 


— Topic was introduced in Metal Progress for 


October 1952 with a paragraph to the effect 
that the big news in control instruments was the 
change from delicate mechanisms (mechanical) to 
rugged assemblies of electronic tubes. In October 
of 1953 the article started thus: “Control of the 
many variables encountered in the operation of 
industrial furnaces continues to be reined into 
narrower limits and to become more complete, 
That last sentence 
might now be repeated, since it well states a thread 
running through much of the information for- 
warded to the editors by exhibitors at the 1954 
National Metal Exposition. 

Aside from these considerations, however, the 
inquiring metallurgist who is charged with the con- 
trol of production will find that considerable atten- 
tion is being given to the simplification of compli- 
cated control systems. A striking instance is the 
problem of maintaining a neutral furnace atmos- 


explicit and instantaneous.” 


phere. If he inquires among the various furnace 
builders he will find two schools of thought — one 
holds that if the dew point of an endothermic 
atmosphere is constant (and proper for the steel 
being heated at a given temperature), then the 
metal will be neither carburized nor decarburized. 
The other school holds that this concept is entirely 
too simple — that slight variations in CO, and H, 
have large influence on the way the atmosphere 
treats the hot steel. 

Surface Combustion Corp. (Dee. 53, p. 101) and 
Lindberg Engineering Co. (Feb. ‘54 p. 91) have 
gone on record as believing that dew-point control 
is a sufficient though indirect approach to the prob- 
lem, and base their views on much laboratory 
experimentation and experience in customers’ plants. 
The endothermic atmosphere generator itself re- 
quires flow meters on both raw gas and air inlet, 
pressure regulators on supply lines and temperature 


control of the gas cracking unit — at least this much 
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in addition to dew-point and heat treating tempera- 
ture control — but Lindberg believes that a com- 
pletely automatic unit is just around the corner. 
In fact, Ipsen Industries, Inc. will show an “auto- 
matic carbon potential controller” for dew point 
and temperature known at the “Carbotronik” unit 
(July ‘54, p. 98). Surface Combustion Corp. calls its 
equipment for automatic continuous carbon control 
the “Autocarb”. 

In this same connection, Illinois Testing Labora- 
tories will show the “Alnor 7000 U Dewpointer’, 
believed to be more accurate and reproducible than 
equipment depending upon the deposition of mois- 
ture on a cool mirror. In the Dewpointer, small 
samples of gas from the furnace are withdrawn at 
frequent intervals, compressed, then suddenly ex- 
panded past an observation window. If one such 


sample compressed to P, shows fog on expansion, 


and the next sample a few seconds later compressed 


to P. shows no fog, then the dew point is bracketed 


Bristol Co.'s “Dynamaster” Time- 
Temperature Program Controller 








between the two tabular values corre- 
sponding to those two pressures. 
The Bristol Co. will show an inter- 
esting method of establishing any de- 
sired heating, soaking and cooling 
cycle. As shown in the photograph, 
left, below, a cam is cut in transpar- 
ent plastic to guide the control needle 
governing the “Electronic Dynamas- 
ter” — really a system of interrelated 
devices designed for the equipment 
in question and needed to insure that 
the workpiece is at the desired tem- 
perature at the desired time. 
Among a wealth of devices, the In- 
dustrial Div. of Minneapolis-Honey- 
well Regulator Co. shows that there is 
still opportunity to improve some of 
the oldest pyrometric equipment. For 
example, it is often necessary to meas- 
ure radiation from a small object or a 
small area of a large object. These 
miniature “Brown Radiamatic” assem- 
blies are hardly larger than a spool of carpet thread; 
thev contain an improved thermopile which speeds 
the response fourfold. One model is useful for the 
range 200 to 2500° F. and responds to temperature 
changes in 2 sec. The humble thermocouple also 
has had attention; a butt welded joint gives consid- 
than the 
twisted-wire fusion-welded end. “Faster response 


erably faster response standardized 


means better control” says Minneapolis-Honey well 


and will have an operating exhibit to prove it. 
Wheelco Instruments Div. of Barber-Colman Co. 
will introduce the “400 Series Capacitrols’, featuring 


unit construction and plug-in components which 
look much like a neatly built radio set. The stand 
ardized aluminum case wil! accommodate any one 
of several plug-in types of measuring devices (elec 
tronic) in its upper compartment, while the lower 
half will accommodate a plug-in control chassis. 


“Anticipatory” Time Proportioning Chassis 
(Plug-In) for Neu 


Wheelco Capac itrols 


One unit can be removed for servicing or replaced 
by another of somewhat different function without 
interrupting the functioning of the other member 
of the team. 

Representatives of West Instrument Corp, will 
also be glad to explain to the visitor (and the visitor 
will call upon his knowledge of electrical engineer 
ing) the way the “Model J. S. Stepless Controller” 
controls an electric furnace. Outside, it is a neat steel 
box connected with what appears to be an indicating 
pvrometer; the indicator, however, contains a beam 
of light which is the more intense the further the 
actual temperature is from the set point. Also a 
photocell whose output (varying with the amount 
of light it receives) “modulates” the power put inte 
the heating elements in stepless fashion. Modulator 
amplifier and reactor are within the neat steel box 


Classified List of Exhibitors and Booth Numbers 


Indicators, Recorders and Tempil Corp 


Controllers 

American Gas Association 
F, 843 G to K 

Bristol Co.—144] 

General Electric Co. 1060 

Hones, Inc., Charles A.—854-E 

Illinois Testing Laboratories 

Ipsen Industries, Inc.—819 

Leeds & Northrup Co.—442 

Lindberg Engineering Co.—662 

Minneapolis-Honeywell Regulator Co.. Industrial 
Co., Industrial Div.— 1347 

Partlow Corp.—465 

Pyrometer Instrument Co., Inc 


854 A to Colman Co 


Pyrometers 


1154 


1120 


1523 
West Instrument Corp 
Wheelco Instruments Div., Barber- 
1219 


Bristol Co—1441 
General Electric Co 
Hones, Inc., Charles A.—854-E 
Illinois Testing Laboratories—1154 
Leeds & Northrup Co 
Minneapolis-Honeywell Regulator 
Div.— 1347 
Partlow Corp.—465 
Pyrometer Instrument Co., Inc 
West Instrument Corp 


Gas Samplers and Analyzers 

Cities Service Oil Co-—-1216 

Consolidated Vacuum Corp.—2156 

Continental Industrial Engineers 
Inc.—843-G 

Flexonics Corp.—1555 

Illinois Testing Laboratories._1154 

Ipsen Industries, Inc. —819 

Leeds & Northrup Co.—-442 

Lindberg Engineering Co.--662 

442 Surface Combustion Corp...714 


2245 


1060 


Fluid and Pressure Controls 
Bristol Co.—144] 

Hauck Mfg. Co.—2124 

Illinois Testing Laboratorie 1154 


1120 
2245 


OCTOBER 1954; PAGE 10] 














Mogul Solder Gun and Preheat Burners Soldering 
the Side Seam of 5-Gal. Cans, as They Move Under 
the Gun at a Constant Speed of 60 Ft. per Min 


Welding and Associated Processes 


I CHOOSING the subdivisions of this general section, 
the Editors doubted whether such a topic as 
thermit welding should be included, not because 
it is unimportant but because the principal firm 
promoting it has entered the arc welding business. 
Thus, Metal & Thermit Corp. at the National Metal 
Exposition will operate alternating current welding 
machines and make welds at high speed with newly 
developed “Murex contact electrodes” whose heavy 
coatings contain a high percentage of iron powder. 
(As Electric, Hobart and 
Westinghouse present versions of this same idea. ) 


noted below, Lincoln 

Superposition of magnetic forces on the normal 
are has successfully solved some difficult problems 
and led to some new equipment. For example, 
(May, ‘54, p. 194) uses an 
inert-gas-shielded arc from a tungsten electrode 


“cone-are welding” 
with an “Alnico” permanent magnet nozzle and soft 
iron tip. Apparently the resultant of the electric and 
magnetic forces swirls the are in a tight vortex, 
which can weld small, thin-walled tubing into a 
header in a matter of seconds. In this same general 
category, American Brake Shoe Co. will feature 
its “M-F Semi-Automatic Magnetic Flux Welder” in 
a demonstration designed to show its advantages 
over straight rod welding of mild steel as well as 
for hard facing. 
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Magnetic forces are used in another way — prima- 
rily for pressure, by Precision Welder & Flexopress 
Corp. as illustrated on the opposite page. The 
magnetic forces are obtained directly from the trans- 
former's secondary current, and are varied by 
changing the wave form of the primary current. 
Unusually rapid welding of dissimilar and conduc- 
tive metals is achieved, as well. A new resistance 
welding head with more accurate pressure and 
after-heat controls will be displayed by Raytheon 
Mfg. Co. 

Sciaky Bros., Inc., will exhibit the “Type SPT 2 
Three-Phase Spot Welder” and demonstrate _ its 
adaptability to a wide variety of work on aluminum 
and other sheet metal. It is especially suitable for 
repetitive production. For example, handles are 
now attached to pitchers, 160 per hr., by one man, 
whereas a previous design of mechanical joint was 
made at the rate of 50 per man-hour. 

Reverting again to are welding, Lincoln Electric 
Co. will have its newest electrodes (“Jetweld 1” 
and “Jetweld 2”), equivalent to the standard E-6012 
and E-6020 but capable of operating at 50% 
increased speed. As the welding current going 
through a given electrode diameter increases, a 
limiting point is reached where the excess heat 


melts too much of the base metal —a condition 





usually indicated by excessive spatter. However, 
when the coating contains a considerable propor- 
tion of powder metal, the surplus heat is used to 
melt it; thus the rate of deposition (speed of weld- 
ing) is correspondingly increased, Lincoln will not 
be alone in showing this innovation; Hobart Broth- 
ers Co. will have its “Hobart Rocket Iron Powder 
Type Coated Electrodes”, and Westinghouse has 
competing electrodes, as well 

Westinghouse Electric Corp. will also operate 
the new “West-ing-are process”, which broadens 
the scope of shielded-are welding with consumable 
electrode. Westinghouse representatives will dem- 
onstrate how this is achieved with a combination of 
“MS-20” electrode wire, gun, control and wire- 
driving mechanism. A 500-amp. constant potential 
machine, self regulating, known as the “RCP- 
Welder” has been designed for this combination, 
and is said to perform equally well in either semi 
automatic or automatic operations. Miller Electric 
Mfg. Co. will also have on display new alternating 
current are welders with built-in high-frequency 
generators, so they are adaptable for either normal 
metallic-arc welding or tungsten-are (shielded with 
inert gas). A water-cooled torch fer heavy-duty 
welding by the inert-gas-shielded 
method has also been devised by Linde Air Products 
Co. (unit of Union Carbide & Carbon Corp.) 

Ingenious devices for taking some of the profanity 
out of the operation will be offered by Cam-Lok 
Division of Empire Products, Inc. (quick disconnect 
electrode holders ); Erico Products, Inc. (“Cadweld 
Taper-Lok” quick connectors ); National Torch Tip 
Co. (cutting and welding tips of superior durabil 
ity); Torit Mfg. Co. (a small acetylene-air outfit for 
brazing or soldering ). Oxy-acetylene welding torch 
es of small size, one weighing 6 oz. for sheet metal 
welding and brazing and another even lighter for 
lead burning, can be seen in Air Reduction Sales 
Co.'s display 


continuous 


Lower and lower temperatures for joining opera- 
tions bring us through various brazing and soldering 
operations to the ultimate whose 
principles as applied to wrapped wire terminals 
were discussed in Metal Progress for July °53, p 
161. “Koldwelding” tools and methods for lap weld- 
ing aluminum sheet or foil without heat, electricity 
or chemicals will be demonstrated by Utica Drop 


“cold welding”, 


Forge & Tool Corp. Surfaces are merely scratch 
brushed prior to joining. 

Coming back to the well-known brazing opera 
tions, many visitors to the Metal Show will doubtless 
stop at Ferrotherm Co.'s booth to learn about the 
newly developed method for furnace brazing of 
titanium. As pointed out by Ferrotherm’s engineers 


a ready means for brazing this metal and its alloys 


will encourage its use in many complicated parts 


Magnetic Force Welder to Be Shown 


by Precision Welder & Flexopress Corp 


where welding studied 
June 54 suitable. The 
same Company will exhibit intricate heat exchangers 
March ‘54, p. 108) 


furnacing is done in a closed retort 


even though intensively 


p 170 would not be 


“Nicrobrazed” of stainless steel 
wherein the 
containing atmosphere strictly limited in such gases 
as O., CO., and H.O 
on the steel to prevent alloying with the filles 
material. International Nickel Co. will also « xplain 
how ductile iron can be welded with “Ni-Rod 55”, 
a 60-40 Ni-Fe electrode, coated July 4 p 124) 


Outstanding cost-cutting applic ations of silver 


which form enough oxide 


brazing (Dec. 53, p. 161) will be demonstrated by 


Handy & Harman. Solders of various types will be 
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displayed by Alpha Metals, Inc. (for stainless steel), 
and Kester Solder Co. The last-mentioned features 
“Solderforms” — rings, disks, and stampings of any 
shape of solder sheet, flux-filled. Soldering opera- 
tions need not depend upon skilled workmen, as is 
demonstrated by the illustration on page 102 of 
the “Solder Gun” made by Metallizing Co. of Amer- 
ica. Passage of the 5-gal. cans is from left to right 
first under the series of preheating flames and then 
under the “gun”, which feeds solder into the side 
seam at precisely the correct rate. One operator and 
one such machine make 60 ft. per min. with half 
the solder used in a hand or dipping operation. 

Before leaving the subject of welding, mention 
should be made of oxy-acetylene cutting, which has 
solved so many difficult production and salvage 
problems, Linde Air Products Co. discovered some 
years ago that the oxygen lance could substitute for 
a rock drill, and now has a lance head which feeds 
metallic powders into the oxygen stream to give 
extra heat and fluxing action when brick or othe: 
nonmetallics are struck in salamanders, and other 


tough nuts to crack. Heath Engmeermg Co. will 
have a newly designed “Model 500 Ultra-Graph” in 
operation for precisely guiding the oxy-acetylene 
flame around intricate templets. Arcair Co. com- 
bines compressed air and an electric are into a 
torch for gouging out weld or casting defects. 
Mechanical fasteners are still vigorous competi- 
tors for attention by those who have difficult joints 
to make. Elastic Stop Nut Corp. of America has 
paid particular attention to designing lock nuts for 
the aircraft industry. A modern fighter may have as 
many as 75,000 such fasteners in its airframe, and 
a saving of 1.5 lb. per 100 by correct design there- 
fore totals nearly half a ton. Tinnerman Products, 
Inc., has a new line of self-anchoring “Speed Grip 
Nut Retainers” which require no special tools nor 
skills. Or if you must join two sheets of metal where 
the inside is inaccessable to a bucker-up, just get 
Du Pont Industrial Rivets, insert them from the 
outside, warm the end with an electric soldering 


iron, and a tiny bit of explosive in the axis of the 
shank goes pop and expands it tightly in the hole. 


Classified List of Welding Exhibitors and Booth Numbers 


Flame Welding Equipment 
and Supplies 

Air Reduction Sales Co.—34] 
Linde Air Products Co.—653 
National Torch Tip Co.—2048 


Industries, Inc 


Co.—1911 


Smith Welding Equipment Corp 


2250 
Square D Co 


Resistance Welding 

Bridgeport Brass Co.—1015 

Electric Arc., Inc.—2102 

Expert Die & Tool Co., Expert Welding 
Machine Div.—-1330 

Fansteel Metallurgical Corp 

Miller Electric Mfg. Co.-248 

Precision Welder & Flexopress Corp 
265 

Raytheon Mfg. Co.-1739 

Sciaky Bros., Inc.—435 

WW Alloys Inc., division of Fanstee] 
Metallurgical Corp.-1559 

Westinghouse Electric Corp.—360 


Positioners 
1559 


Banner Mfg. Co 


Are Welding and Electrodes 


Air Reduction Sales Co.—34l 

American Brake Shoe Co.—762 

Banner Mfg. Co.1019 

Cam-Lok Div., Empire Products Co 
Inc.—1056 

Electric Arc, Inc.—2102 

Erico Products, Inc., Caddy Arc 
Welding Accessory Div.— 1429 

General Electric Co.-1060 

Harnischfeger Corp.—120 

Hobart Brothers Co.-365 

International Nickel Co., Inc.—745 

K S M Products, Inc—1115 

Lincoln Electric Co.—646 

Linde Air Products Co.—653 126 

Metal & Thermit Corp.—409 

Metallizing Co. of America 


Inc.—843-G 
Ferrotherm Co 


Goldsmith Bros 
2119 


2250 
Torit Mfg. Co 


1456 163 
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Miller Electric Mfg. Co.—248 
National Carbon Co 
Nelson Stud Welding Div., Gregory 

z pte ssitcatis Welding Accessory Div 


Plastic Metals Div., National Radiator 


1437 
Westinghouse Electric Corp.-360 


Aronson Machine Co 
Harnischfeger Corp 


Brazing and Soldering 
(manual or automatic ) 
Air Reduction Sales Co._-34]1 
Alpha Metals, Inc 
American Gas Furnace Co 
1019 

Continental Industrial Engineers, 


2344 


2247 
Gas Appliance Service Inc 
Smelting & Refining 


Handy & Harman 
Kemp Mfg. Co.,C.M 
Kester Solder Co 
Lindberg Engineering Co.—662 
Linde Air Products Co.—653 
Metallizing Co. of America 
Smith Welding Equipment Corp 


1548 


2350 
Uniworld Research Corp. of America 


Weltronic Induction Heating Corp 


Thermit Welding 
Erico Products, Inc., Caddy Arc 


1429 
Metai & Thermit Corp.—409 


653 


Gas and Are Cutting 

Acetogen Gas Co.—2147 

Air Reduction Sales Co.—34] 

Arcair Co.—1445 

Heath Engineering Co.—2340 

Linde Air Products Co.—653 

ates National Torch Tip Co.—2048 
2354 Plastic Metals Div., National Radiator 

120 Co.— 1911 

Smith Welding Equipment Corp 
2250 


Cold Welding 


Utica Drop Forge and Tool Corp.—233 
843-H 
Fasteners 
Acme Steel Co.—2129 
Chicago Rivet & Machine Co 
Chicago Screw Co.—2223 
Du Pont de Nemours & Co., E. I 
2050 


1623 
854-A 


342 Elastic Stop Nut Corp. of America 


2023 
Goodrich Co., B. F 
Heli-Coil Corp.—1655 
KSM Products Inc.—]115 
Nelson Stud Welding Div., Gregory 
Industries, Inc.—415 
Southco Div., South Chester Corp 
2324 
Steel Sales Corp.—725 
Stimpson Co., Inc., Edwin B.—1701 
Tinnerman Products, Inc.—1208 
Waldes Kohinoor, Inc.—1556 


B-854 
1650 


1456 





E. I. du Pont de Nemours & Co. will demonstrate 
the safety of this device in its exhibit booth. 

B. F. Goodrich Co. will exhibit its “Rivnut” which 
has to be seen to be believed —a one-piece blind 
fastener with internal threads which serves as a 
rivet, a nut plate, or both! Heli-Coil Corp. is pro- 
moting the use of thread inserts (July ‘54, p. 125) 


and tools for their installation. A thread insert is a 
wire helix; the cross section of the wire is triangular 
so the closely wound helix forms the same innet 
shape as a tapped hole. The inserts can be hard 
and thus are adapted to parts of soft metal. Or they 
may be of nongalling material for joints which must 


be frequently disassembled. 


Cleaning and Finishing 


i MERABLE and perhaps often duplicated as the 
equipment and supplies for cleaning and finish- 
ing may seem to the uninitiated, to the man con- 
cerned with these activities this profusion of avail- 
able materials increases the possibility that he will 
find the more nearly specific answer to his unique 
problem. The preparation of metal surfaces for sub- 
sequent finishing processes involves methods that 
can be grouped under four broad classifications, the 
most common of these being mechanical surface 
preparation and chemical cleaning. Equipment and 
supplies for these two methods, as well as for the 
third, ultrasonic cleaning, will be displayed and 
described at the Metal Show 

Mechanical Surface Preparation — Grinding, pol- 
ishing, blast cleaning, brushing and buffing belong 
in this category. 

Production Machine Co. will have three machines 
for centerless grinding and finishing. Type 484-W 
which will be shown for the first time, uses water- 
proof belts and standard coolants for light grinding 
on cylindrical work up to 1% in. diameter. Grind and 
finish cuts can be made without rehandling the 
work. Shown also will be Type 101-W which han 
dles work up to 6 in. diameter and can reverse feeds 
automatically. A recent addition to the machines 
built by Hammond Machinery Builders, Inc. is a 
rotary, automatic, indexing polishing and buffing 
machine. This model accommodates up to six head 
and stand units, operates on a high-speed index 
movement and has an adjustable dwell period. The 
table has seven work spindles, six of which support 
and rotate the work at the wheel station; the re- 
maining spindle is at the operator's station in front 
of the machine for loading and unloading. Visitors 
seeking information on brushing machines and the 
wide variety of power brushes that are needed for 
special finishing operations will find it at the booth 
of the Osborn Mfg. Co. 


Another commonly used method of mechanical 


surface preparation is blast cleaning ( June 1954 
p. 104). Equipment for this work will be displayed 
by Vacu-Blast Co., Inc., American Wheelabrator 
and Equipment Corp., Pangborn Corp., and Clem 
entina Ltd. The latter will also show its latest 
product, a remote-control valve for all types of 
sandblasting machines. It is of the deadman type of 
control — blasting stops when the valve is released 
A bleed-off valve opens to release the pressure in 
the system when the valve is released and, simul 


taneously This unit 


the air intake valve is closed 
can be used with all types of abrasives. 

Ultrasonic Cleaning — An ultrasonic degreaser 
will be operated by the Phillips Mfg. Co. to demon 
strate the advantage of the larger sonic area 
resulting from the use of multiple transducers 
Detrex Corp. will also exhibit an ultrasonic cleaning 
machine as well as its new rotary-gyro degreaser 
for solvent vapor cleaning. The gyro movement of 
the work baskets is likened to a ferris wheel, except 
that the work baskets also revolve during this move 
ment and make five revolutions to each cycle of the 
gyro conveyer. This combination of movements is 
said to increase cleaning efficiency 

Chemical Cleaning — Other Detrex cleaning aids 
to be described to show visitors for the first time are 
a group of phosphoric acid-type cleaners called the 
800 series, and the prephosphating metal cleanet 
771 Paintbond. Parker Rust Proof Co. will have 
acid, alkali, emulsion and solvent-type cleaning 
compounds at its booth. (The solvent, alkaline and 
emulsion cleaning of steel was described in Metal 
Progress for April 1954, p. 230.) 

\ compact unit that is well suited for shops 
having small production, or in large plants where 
it will eliminate the need for carrying small parts 
Baronet barrel 
degreaser made by Baron Industries. 


to a central degreaser, is the 


A 55-gal 
galvanized drum is used as the degreasing cham 


ber. This is equipped with a pump and spray lance 
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for flushing the parts with trichlorethylene vapors 
The Diversey Corp. will describe its pickling, clean- 
ing and degreasing preparations, including heavy- 
duty cleaner No. 909 which is suitable for ferrous 
and nonferrous metals and alloys, and its aluminum 
deoxidizer and smut remover No. 514. 

Substantial savings in acid consumption and in- 
obtained with 
pickling inhibitors that are stable in boiling acids 
readily soluble and prevent pitting and smut for 
steel, E. F. Houghton & Co. has 
Acitrol 3129, for use in 
sulphuric or phosphoric acids which 
is reported to have all of the aforementioned char- 
acteristics; 


creased cleaning efficiency can be 


mations on the 
compounded an inhibitor, 
hydrochloric 


more information will be available at 
the booth. The American Chemical Paint Co. will 
describe its Rodine liquid and solid inhibitors for 
acid pickling baths. 

Protective Coatings — If all metals could with- 
stand the ravages of corrosion and oxidation as well 
as has the 16-centuries-old iron pillar at Delhi (still 
older — 2200 years — but less known is the Asoka 
iron column, also in India), there would be little 
need for protective coatings. Since coatings must be 
used, they should be the kind best suited for the 
application, as, for example, the American Chemical 
Paint Co. colorless coatings Alodine No. 1000 and 
No. 1200. These are chromate types (May 1954, p. 
122) to improve paint adherence and corrosion re- 
sistance of fabricated products for outdoor expo- 
sure. A number of recently developed finishes will 
be revealed by Parker Rust Proof Co. for aluminum, 
iron and steel. “Pre Namel” 420 is a pretreatment 
for aluminum prior to porcelain enameling; “Bon 


Table-Type Airless Blast Cleaning Machine 
to Be Operated at the Metal Show Is This 
72-In. Wheelabrator Su ing Table Made by 
American Wheelabrator & Equipment Corp. 
Distinctive features of the machine are 
the table mounted on the door and the elimi- 
nation of a pit for the abrasive hopper 
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derite” 710 and 720 are to impart corrosion resist- 


101, 102 and 103 are 


black. aluminum and olive-drab corrosion resistant 


ance to aluminum; “Parcolacs” 
finishes for iron and steel. 

If you are looking for “pushbutton” rust preven- 
tion, E. F. 


surized can, similar to the Aerosol insecticide dis- 


Houghton & Co. has it in a 12-0z. pres- 


pensers. The spray dries on the surface of the metal 


to be protected — tools, dies, gages, hardware and 


Called 


contents of one can will 


similar items — into a thin transparent film. 
“Rust Veto Spray”, the 
cover about 80 sq.ft. Another new coating applied 
by spraying is “White Vincote”, a white pigmented 
vinyl coating for protection of interiors of paint 
spray booths. The coating dries quickly into a tough 
film which can be peeled off easily. 
Related Finishing Items — “Platecoils”, 
available i 


formerly 
Type 316 stainless and 
Monel, are now being made of Carpenter 20 stain- 
less and Hastelloy B and C alloys for use in highly 
corrosive solutions such as acid pickling baths. 
These embossed metal sheets through which heat- 
ing medium is circulated to heat tanks of solution 
are reported to have a high transfer of heat and half 
the weight of equivalent length in pipe coil. They 
are made by Tranter Mfg., Inc. Heil Process Equip- 
ment Corp. will feature ventilating systems for cor- 


in carbon steel, 


rosive fumes and corrosion-proof exhaust blowers. 


The ventilating units —hoods, ducts, stacks, and 


fittings — are made of “Rigidon”, a glass-reinforced 
polyester plastic material. 

Greater flexibility of the No. 2 Ransburg process 
will be demonstrated by Ransburg Electro-Coating 
Corp. with the painting of a variety of products 
ranging in size from refrigerators to automobile 
window moldings. A new sound-color movie will 
show the process operating in a number of plants. 
Parts formed by the Chem-Mill process, developed 
jointly by North American Aviation, Inc. and Turco 
Products, Inc. will be displayed at the Turco booth. 
In this process (described in detail on p. 141 of this 
issue ), chemical solutions are used to etch the metal 

at present aluminum alloy sheets and forging 
stock —to any desired contour and to very low 
tolerances. 

Metal spraying, or metallizing as it is often called, 
has proved its worth as a protective measure against 
corrosion in countless applications (November 1953, 
p. 161). The Mogulectric metallizing gun to be 
shown by the Metallizing Co. of America is said to 
give foolproof performance which will insure the 
deposition of coatings of uniform thickness. The 
gun, designed for stationary operation on large work 
such as spraying in tanks and on structural steel, has 
only ten moving members (exclusive of the constant 
speed motors), only four controls, and a constant 
wire feed that will not fail. J.P. 





Classified List of Finishing Exhibitors and Booth Nambers 


Blast Cleaning 

American Wheelabrator & Equipment 
Corp.—632 

Clementina Limited—1002 

Pangborn Corp.—426 

Vacu-Blast Co., Inc.—1450 


Pickling, Cleaning, Degreasing Airplane Corp 

Ajem Laboratories, Inc —1145 

Ameriean Chemical Paint Co 

American Cyanamid Co—]32 

Baron Industries—2364 

Blakeslee & Co., G. S—1016 

Branson Ultrasonic Co.—2244 Inc 

Centri-Spray Corp.—1745 

Circo Equipment Co.—225 

Continental Industrial Engineer 
Inc.—-843-G 

Dean Products, Inc 1401 

Detrex Corp.—1365 

Diversey Corp.—1718 

Fansteel Metallurgical Corp.—1559 

Heil Process Equipment Corp. —2038 

Houghton & Co., E. F.—-1010 

Ipsen Industries, Inc. —819 

Kolene Corp.—1518 

Manufacturers Processing Co—J421 

Metal Lubricants Co.—2056 

Metalwash Machinery Corp.—1467 

National Carbon Co —653 

Oakite Products, Inc.—1601 

Parker Rust Proof Co—2039 

Phillips Mfg. Co.—-1319 

Ransohoff, Inc., N.—-215 

Solventol Chemical Products, Inc Gray Co., Inc 
347 Gulf Oil Corp 

Tranter Mf n 1353 


1036 


-843-G 


Binks Mfg. Co 


Instruments 


A USED HERE, “instruments” refers to all tools of 
measurement and control employed in research 
and production. Not too many years ago the inspec- 
tion department equipped with a tensile testing 
machine, or even a hardness tester, was a rarity; 
such work was done at the main laboratory. Today's 
control laboratories and inspection stations in the 
larger plants are equipped with instruments such 
as X-ray spectrometers, optical comparators, dy- 
namic balancing machines, ultrasonic devices for 
determining the internal soundness of metals or 
their thickness, as well as tensile and hardness 
testers —in fact, the latter are virtually standard 
equipment. 

Speaking of hardness testers, (April, ‘54, p. 107) 


even this relatively simple machine has been so 


Turco Products, Inc 
Universal Tumbling Supply Co 
WW Alloys Inc., division of Fansteel 

Metallurgical Corp 


Electroplating and Metallizing 


Al-Fin Division, Fairchild Engine and 
2270 

Baker & Co., Inc.—1327 Turco Products. Inc 
Circo Equipment Co 
Consolidated Vacuum Corp 
Commercial Filters Corp.—1530 
Continental Industrial Engineers, 


Dean Products, Inc 
Heil Process Equipment Corp.—-2038 
Metallizing Co. of America—1456 
Fansteel Metallurgical Corp 
Stokes Machine Co., F. J 
Tranter Mfg., Inc 
WW Alloys Inc., division of Fanstee] 
Metallurgical Corp 


1353 


Rust Preventives and Paints 


Aldridge Industrial Oils, Inc.--1424 
American Chemical Paint Co—1036 
American Wheelabrator and Equip- 
ment Corp.—632 
Bede Products Corp 


Cities Service Oil Co 
Dean Products, Inc 
Detrex Corp.— 1365 
2145 
1560 
Heil Process Equipment Corp 


Houghton & Co., E. F.--1010 
Johnson's Wax—1326 

Kerns, Co., L. R—1440 

1559 Metal Lubricants Co.—-2056 
Metalwash Machinery Corp.1467 
Oakite Products, Inc.--1601 

Parker Rust Proof Co.-2039 
Ransburg Electro-Coating Corp.-736 
Socony-Vacuum Oil Co., Inc.—1546 
2024 


2024 
2253 


225 

~~? Grinding Wheels, Abrasives 
Action Diamond Tool Co.-1135 

A. I. T. Diamond Tool Co.-1658 
1401 De Sanno & Son, Inc., A. P.-2139 
Elox Corp. of Michigan--1612 
Engis Equipment Co.— 1629 
Manhattan Rubber Div 1201 
Metal Removal Co.—-235 

National Diamond Laboratory--193]1 
Nicholas Equipment Co.--2306 
1559 Porter-Cable Machine Co.-1443 
Production Machine Co.-- 210 
Standard Electrical Tool Co.-1028 


1559 
2167 


Brushing, Bufling, Polishing 
Acme Mfg. Co.-1640 
Crane Packing Co-—136 

231 Hammond Machinery Builders, Inc 

1142 

1216 Metal Removal Co 235 
1401 National Diamond Laboratory--1931 
Nicholas Equipment Co.--2306 
Osborn Mfg. Co.- 1320 
Production Machine Co. 210 


2038 Standard Electrical Tool Co.-1028 


adapted to “mass testing” that it is scarcely recog 
nizable as being the kind of machine many of us 
once used. The Rockwell hardness tester that will be 
exhibited by the Wilson Mechanical Instrument 
Div., American Chain & Cable Co., In 
automatic device that can make between 1000 and 


is a fully 


1200 tests per hour. The pieces to be tested, about 
2 in. long, are power fed into the tester, automatic 
ally placed in position beneath the penetrator the 
testing loads are applied and removed and the hard- 
ness is indicated on a dial. Tiny photo-electric tran- 
sistors pick up this hardness indication as impulses 
that activate relays which classify the tested pieces 
according to their hardness. The Torsion Balance 
Co. has a hardness tester (“Kentrall Combination” ) 
which can make regular and superficial Rockwell 
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hardness tests and indicate 
the results on a dial gage 
having one numerical scale. 
All regular (60, 100 and 
150-kg.) and — superficial 
loads (15, 30 and 45-kg. ) 
can be used with any stand- 
ard indenter (C, N or ball- 
type) on this tester, which 
will be exhibited. 

The demands of produc- 
tion, and research as well, 
are for measures that are 
faster, more accurate and 
require a minimum of oper- 
ative skill; the present spec- 
trometers (February ‘54, 
p. 87) provide a good ex- 
ample of instruments which 
meet these requirements. 
The two. types, research 

Highly Accurate Measurement of Internal Dimensions and production, to be 
as in Snap, Ring and Bore Gages, Is Possible to 50 
Millionths of an Inch With the Leitz Perflectometer to 
Be Shown by the George Scherr Co., Inc. This instru 
ment is based on a new measuring principle which pro 
jects optically an index line against one side of the part the former has a_ wider 
to be measured, which in turn reflects into the eyepiece spectral range than earlier 


shown by Baird Associates, 
Inc., are designed for the 


respective use; in addition 


models, and has facilities 
for the use of sheet samples or samples in solution. 
Radiography of Large Structures Poses No Prob 
lem Since Portable X-Ray Units Have Become 
Availabl (Courtesy Balteau Electric Corp 


Improvements that are common to both types in the 
new models are increased stability through a new 
optical mount, and simpler and faster operation by 
means of a redesigned sample compartment and 
electronic components. 

As long as there are laboratories and new prob 
lems to work on, the laboratory personnel will 
always find it necessary to build special equipment 


until such special tests as mav be needed become 


standard. An example is creep and _ stress-rupture 


testing, not too long ago a special test with equip- 
ment either built for it or modified by the labora 
tory, or custom-built to “nonstandard” specifications. 
Riehle Testing Machines Div., American Machine 
and Metals, Inc., will display its 12,000-Ib. capacity 
creep and stress-rupture testing machine (December 
‘53, p. 124) which features a self-aligning method 
of holding the samples to prevent bending moments 
and integral electrical equipment. If your laboratory 
or production testing requires a machine for ten- 
sion and compression testing (May 54, p. 168 and 
200) in the range of 10 g. to 100 Ib., Instron Engi 
neering Corp. will have one to show. It's a small 





instrument, a so-called “table model”, has a cross 
head which is driven by magnetic clutches and 
change gears to provide a choice of constant and 
reversible speeds over a range of 0.2 to 50 in. per 


min., and a recording svstem for stress-strain curves 
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Metallurgists were the first to use extensively 
the technique of X-ray diffraction — now the oil 
electronics and building-materials industries have 
turned to it. In metallurgy it has provided the 
answer to many of the questions regarding the 
structure of metals, and how the crystal structures 
are atlected by heat treatment, fatigue, work 
hardening and other processes. But it is the more 
mundane application of testing for soundness of 
metals that has brought the instrument into con 
trol laboratories. For example, High Voltage Engi 
neering Corp. will display its portable million-volt 
machine which employs Van de Graal voltage 





generation, a principle formerly applied mainly to 
stationary equipment used in physics research and 
cancer treatments. The size of the X-ray source is 
less than 1 mm. to enable the production of sharp 
radiographs, and penetration of the beam is up 
to 4% in. of steel for an exposure of 2 hi The 
equipment requires 2-kva., 220-s }-phase, 60 
evcle current and does not require any external 
cooling lines 

X-ray machines that have been designed to 
withstand the rough handling which they are likely 
to receive in factory and field work are to be 
displaved by Balteau Electric Corp. These 


i. 


oy 
- 


are 





4 


lightweight units; the head of the largest: instru BS : _ ‘ ¥ 
~ . ‘ire S 
ment (200 kx weighs only 153 Ib. “X-Iron 190 can Unit (ElectroCircuits, Ine wows a 





Cross-Sectional View of Flaws in Metals for 


» . 2 ) ’ 
made by Mitchell Radiation Products Corp rapid scanning under production conditions 


another lightweight X-ray 


machine — for industrial 


Ss 


Dynamic Balancing Machine to Be Shown by Testing Equipment Co. for Work 
up to 31% In. Diameter and 36 In, Long at 600, 1200, 1500 and 38000 Rpm. Balan 

ing is done at resonance by mechanical measurements and electronic evaluation 
and the amount and location of unbalance is indicated within a 20-sec 


pipe-line and shipyard use 
North American — Philips 
Co., Inc. will display radio 
graphic units of 60, 160, and 
160-300-kv. ratings 


If vour laboratory studies 


test run 


and = production — control 
problems are chiefly con 
cerned with compounds 
and the atomic structure of 
materials, the instrument 
for making such identifica- 
tions is the X-ray diffrac 
tometer; if the investigation 
merely deals with elements 
their identification is made 
with an X-ray spectrograph. 
The difference in the two 
instruments is in the way 
the diffracted ravs reach 
the Geiger counter which 
measures their intensity 
The diffractometer detects 
and records all rays dit 


tracted trom the specimen 
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the spectrogr: iph separates these diffracted rays by 


means of an analyzing crystal which resolves and 


disperses the various wave 


Inc., and Applied Research | 


present one of the more useful products of the 


lengths, 
optical prism handles visible light in the optical 
spectrograph. Both of these kinds of instruments 
will be shown by the North American Philips Co., 
saboratories will demon- 
strate the advantages of its new X-ray spectrometer 
with a curved reflecting crystal that increases in- 
tensities 10 to 20 times over those 


of a flat crystal. 
Radioactive isotopes (September 53, p. 105), at 


much like the that can 


shutter. 


“Panoramic 


a long tube 


Technical Operations, Inc. 
two products for use 
Exposure 


Exposure Shield”. 


connected to the 


atomic pile, are a compar ative ‘ly ine xpe nsive source 
of gamma rays for industrial rz idiography. A camera 
shield 
displayed by Atomic Energy of Can ida, Ltd. 
container for the 


500 will be 
This 


is mounted on 


curies of cobalt*® 


radioactive source 


wheels for ready mobility and has a simple on-off 


exhibit 
in gamma radiography, a 
Shield” “Directional 
The first is an apparatus that has 


will 


and a 


a storage container for the radioactive element and 


container through 


Classified List of Instruments Exhibitors and Booth Numbers 


Strength-Testing Equipment 

Baldwin-Lima-Hamilton Corp.—1065 

Buehler Ltd.—1239 

Detroit Testing Machine Co 

Ferner Co., Inc., R. Y—1247 

Hacker & Co. Inc., William J 

Instron Engineering Corp 

Olsen Testing Machine Co., 
1141 

Riehle Testing Machines Div., Ameri- 
can Machine and Metals, Inc.—1248 

Rodgers Hydraulic Inc.—-419 

Steel City Testing Machines, 
115] 

Testing Equipment Co., Inc 


1148 


2310 
2339 
Tinius 


Inc 
2329 


Hardness Testers 


American Optical Co 
Buehler Ltd.—1239 
Detroit Testing Machine Co 
Ferner Co., Inc., R. Y.—1247 
Gries Industries, Inc.--702 
Hacker & Co., Inc., William J. 
King, Andrew—1241 
Leitz, Inc., E—2224 
Olsen Testing Machine Co., 
1141 
Riehle Testing Machines Div., Ameri- 
can Machine and Metals, Inc.,—1248 
Scherr Co., Inc., George—-1119 
Service Diamond Tool Co.—2336 
Steel City Testing Machines, Inc 
1151 
Testing Equipment Co., Inc 
Torsion Balance Co.—2343 
Uddeholm Co. of America, Inc.—20]1 
Wilson Mechanical Instrument Div., 
American Chain & Cable Co.-1228 


2229 


1148 
2310 


Tinius 


2329 


Gages, Comparators and 
Associated Devices 

Acme Tool Co.—1005 

Baird Associates, Inc.—1348 
Branson Instruments, Inc.—2244 
Brush Electronics Co.—2317 

Engis Equipment Co.—-1629 
Gaertner Scientific Corp._-2334 
Industrial Tectonics, Inc.—2249 
Lufkin Rule Co.-2311 

Magnaflux Corp.—1315 

Magnetic Analysis Corp.—2349 
Micrometrical Mfg. Co.—2218 
Portage Double Quick Tool Co.-1535 
METAL 
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Scherr Co., Inc., George 
Sperry Products, Inc 
Starrett Co., L.S 
Uddeholm Co. of 


1119 
2212 
2101 
America, Inc.—20]1 
Nondestructive Testing 
Equipment 
Allis-Chalmers Mfg. Co.—242 
Atomic Energy of Canada, Ltd.—2040 
American Cystoscope Makers, Inc 
2323 
Balteau Electric Corp.—2246 
Branson Instruments, Inc.—2244 
ElectroCircuits, Inc-—2136 
General Electric Co., Apparatus Sale: 
Div.— 1060 
General Electric Co 
1042 
High Voltage 
1021 
Holger Andreasen, Inc 
Industrial X-Ray, Inc 
Jarrell-Ash Co.—1]147 
Magnafiux Corp.—1315 
Magnetic Analysis Corp 
Met-L-Chek Co.—2326 
Mitchell Radiation Products Corp 
2335 
North American Philips Co., Inc 
1740 
Sperry Products, Inc.-2212 
Technical Operations, Inc 
Turco Products, Inc.—2024 
Westinghouse Electric Corp 


, X-ray Dept 
Engineering Corp 


2259 
2211 


2349 


312 
360 
Electronic Test Accessories 
Baird Associates, Inc.—1348 
Branson Instruments, Inc.—2244 
Brush Electronics Co.—2317 
ElectroCircuits, Inc.—2136 
Olsen Testing Machine Co., 
1141 


Tinius 


Microscopes and Attachments 


American Optical Co.—2229 
Bausch & Lomb Optical Co 
Buehler Ltd.—1239 
Engis Equipment Co 
Ferner Co., Inc., R. Y. 
Gaertner Scientific Corp 
Hacker & Co., Inc., 
Jarrell-Ash Co 


1242 


1629 
1247 

2334 
William J.—2310 
1147 


Leitz Inc., E—2224 

Metal Removal Co.—235 
Reichert Optical Works—2310 
Scherr Co., Inc., George—1119 


Uddeholm Co. of America, Inc.—20]1 


Analytical Equipment and 
Supplies 
Applied Research Laboratories 
Baird Associates, Inc. —1348 
De Sanno & Son, Inc., A. P 
Electric Furnace Co.—636 
Ferner Co., Inc., R. Y.—1247 
General Electric Co—1060 
Jarrell-Ash Co.—1147 
Laboratory Equipment Corp 
Leeds & Northrup Co—442 
National Spectrographic Sales Corp 
2230 
North American Philips Co., Inc 
1740 
Torsion Balance Co 


1035 


2139 


2316 


2343 


Scientific Equipment 
Baird Associates, Inc.—1348 
Baker & Co., Inc.—1327 
Bausch & Lomb Optical Co 
Branson Instruments, Inc 
Buehler Ltd 1239 
De Sanno & Son, Inc., 
Diamond Power 
2140 
Ferner Co., Inc., R. Y 
Gaertner Scientific Corp 
General Electric Co., 
1042 
Hacker & Co., Inc., William J 
High Voltage Engineering Corp 
1021 
Illinois Testing Laboratories 
Jarrell-Ash Co.—1147 
Leeds & Northrup Co 
Leitz, Inc., E.—2224 
Lindberg Engineering Co.—662 
Micrometrical Mfg. Co.—2218 
National Spectrographic Sales Corp 
2230 
Optical Film Engineering Co 
Stanat Mfg. Co.—1659 
Steel City Testing Machines, Inc 
1151 
Testing Equipment Co., Inc 
Torsion Balance Co.—2343 


1242 
2244 


A. > 
Specialty 


2139 
Corp 
1247 

2334 
X-ray Dept 


2310 


142 


1457 


2329 





which the element is moved (after the free end of 
the tube has been positioned for the exposures ) 
by means of a control cable that can be operated 
at a distance from the exposed source. The unit can 
store safely four curies of cobalt®°. The second 
unit is for directional radiation and is handled like 
an X-ray head. The unit is equipped with automatic 
exposure timer and shut-off mechanism. The storage 
container is for 10 curies of cobalt®”. 

' ultrasonics as it is 
commonly called, was first used during World 
War I for under-water signaling and submarine 
detection World War 


brought about great improvements in these devices, 


High-frequency sound, or 


equipment; the second 
and shortly after, commercial equipment for ultra- 
sonic testing of internal flaws began to make its 
appearance. (This method of testing was not “new’, 
however; its earliest uses date back to the days after 
the first war.) The instruments now available for 
flaw detection (March '54, p. 161) and thickness 
measurements (February ‘54, p. 194) by means of 
ultrasonics look more like television receivers than 
quality control tools — as a matter of fact, images 
of the flaws or thickness are projected for scanning 


_ 


on large-screen TV tubes. The ultrasonic testing 


instruments made by ElectroCircuits, Inc. produce 


conventional graph-type pips, commonly referred 


to as A-scan signals, to indicate the flaws and their 
distance beneath the surface, as well as B-scan 
these on the TV tube 
the cross-sectional location of the flaws. By con- 


signals which indicate 
necting a third unit to the system, the B-scan data 
can be recorded as a series of cross-sectional views 
to obtain a plan view (called C-scan) of the 
specimen. (See photo at top of preceding page.) 
Branson Instruments, Inc. will show its “Vidi 
gage” for automatic thickness measurements, detec 
tion of laminar flaws, and lack of bond between 
materials. Thickness of the metal or other material 
is indicated on the 2l-in. screen of a TV tube on 
which the sweep-width scale can be made as large 
as 17 in. long, to give accuracies as high as 0.1% for 
some of the thickness measurements. Thicknesses 
from 0.012 to 2% in. can be read directly, and up to 
10 in. by calculation. A feature that is stressed is 
that the transducer probe can be used on a 100-ft 
cable without affecting accuracy of the instrument 
Another instrument for measuring thicknesses is 
the “Magnatest FT-100", made by Magnaflux Corp 
which is said to be particularly well suited for use 
in sheet metal forming industries by virtue of its 
compactness (it uses a flashlight battery for power ) 
and simple operation by holding the probe against 


the metal and reading thickness on a dial. — J.P. 


Industrial Equipment, Supplies 


a IENT manufacturing and processing of metals 
must be a thorough-going proposition, with 
equal attention devoted to what may appear trifling 
details at first glance as compared to the major 
machine elements of a processing line. Too often the 
kinks developing in some insignificant accessory 
may spell the difference between smooth and bug- 
ridden operations. It may be the lack of an essential 
material handling device, or perhaps inflexibility 
in a drive motor, or failure to provide any of a dozen 
or more supply items which must take the blame 
for troubles and tie-ups in an otherwise carefully 
planned sequence. 
So, the wise Metal Show visitor will not overlook 
the “bits and pieces” sections of the exhibit in his 
haste to take in as much as possible in a short 
time. They are many in number and more important 
than a cursory glance would indicate. 

In respect to materials handling alone, the “tre 
mendous trifles” on display are seemingly without 
end. Conveyers, lifting devices, hand and powered 
trucks, rollover and turning mechanisms — they are 





all parts of the mechanical brains which are being 
perfected to speed and facilitate movement and 
transfer of parts through succeeding phases of 
processing, 

The automobile industry has understandably 
taken the lead in adapting new ideas in material 
movement. That is partly because of the high volume 
of production to be handled, and partly because of 
the continuous search for ways to cut a fraction of 
a cent off unit costs. Automation is the term coming 
into general use to describe this amalgamation of 
the production sequence. It is intimately associated 
with effective materials handling and is finding 
acceptance in industries widely dissociated from 
conventional types of notably 
atomic energy and electronics equipment manufac 


ture (March ‘54, p. 81) 


examples of automation to be found on every hand 


metalworking 
There will be striking 
at the Metal Show, by no means all of them 
expressly beamed at the mass-production plants 

Electric motors are basic power sources and the 


increasing complexity of the machines and equip 
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ment they must drive has brought along greatly 
improved flexibility in motor speeds, methods of 
mounting and general drive 
Electrical Motors, Inc. 


improved pneumatic motor control which may be 


arrangements. U.S 
, is going to demonstrate its 
operated either manually or automatically, in the 


latter case the “signal” being any one of a number 


of variables such as pressure, temperature, liquid 


level or proportional] flow. 


Enclosed-type motors, designed to provide more 


horsepower in less space and now built to revised 


N.E.M.A. mounting dimensions, will be displayed 
by Sterling Electric Motors, Inc., along with many 
examples of how these motors have been fitted 
successfully to difficult drive jobs. 
Fractional-horsepower variable-speed drives and 
a new auto-pneumatic control with linear output 
speeds for automatically controlling temperature, 
liquid level, pressure and proportional flow head the 
list of products to be featured by Reeves Pulley Co 
In visualizing the over-all layout of i 
turing plant, 


1 manufac- 
three-dimensional scale fore of 
machinery and equipment are finding increasing 
favor because they provide a clear picture of just 
how the operation will look full size. Knight Models, 
Inc., has developed a full complement of such scale 
models, 4 in. to the ft., made of light-weight plastic 
and incorporating permanent magnets which allow 
them to be positioned accurately, at the same time 
permitting quick changes to different proposed 
locations. They include not only equipment items, 
but also architectural details such as loading docks, 
walls and craneways. 

For many engineers and nontechnically trained 
executives, models or perspective drawings are much 


more readily understood than blueprints or plan 
views. To aid in their preparation, Charles Bruning 
Co. is introducing a five-piece templet set, providing 
a uniform and positive system for determining the 
dimensions of lines and angle s in pictorial drawing 
without requiring involved projections, calculations, 
graphs or special boards. They help the draftsman 
to draw views of an object from any angle, in a 
fraction of the time it takes to make a plan layout. 

Pinpointing a few other profitable stops where 
industrial equipment and supplies will be on tap: 
Prefabricated, expandable storage racks for bar, rod 
and pipe stock which require no tools or fittings to 
Jarke Mfg. Co. 


chine which will make 15 different sizes of engrav- 


assemble An engraving ma- 


ings on metal from one master templet — New 
Hermes Engraving Machine Corp A fast and ac- 
curate cutting and skiving machine for wire braid 
Weatherhead Co. 
Triple-stack retaining ring dispenser and ap- 
Waldes Kohinoor, Inc. Heavy-duty 
concrete floor topping of iron, specifically designed 


hose used in hydraulic systems 
plicator 
for plant floors subject to heavy impact, steel wheel 


Master Builders Co. 
Automatic dispensing machine which delivers 


abrasion and heavy loads 
any two preset lengths of gummed tape, moistened 
for immediate application to shipping cartons 
Marsh Stencil Machine Co. . . . Drop-forged drum 
lifter hooks attachable to chain slings and permit- 
ting four steel drums with combined weight of 2000 
Ib. to be lifted simultaneously — Merrill Bros. 
Heat-reflecting “aluminized” fabric for safety cloth- 
ing for use where operators work in 
hot metal — Safety Clothing & 


proximity to 
Equipment Co 
4.H.A. 


Classified List of Exhibitors and Booth Numbers 


Miscellaneous Mill Supplies 


and Equipment 


Manco Mfg. Co 
Ajusto Equipment Co.—1057 


Allis-Chalmers Mfg. Co.—242 

Baker & Co., Inc.—]327 

Binks Mfg. Co.—420 

Bruning Company, Inc., Charles 
1128 1935 

Chicago Screw Co.—2223 

Commercial Filters Corp.—1530 

Crane Packing Company—136 

Dean Products, Inc.—1401 1547 

Diamond Power Specialty Corp 
2140 

East Shore Machine Products Co 
1448 

Expert Die & Tool Co., Expert Auto- 
mation Machine Div.—1330 

Fawick Airflex Div., Federal Fawick 
Corp.-1567 

Flexonics Corp 

Gray Co., Inc.—2145 

Haveg Corp.—1725 

Industrial Tectonics, Inc 


Renite Co. 


Stanat Mfg. Co 
Sterling Electric 
Texas Co. 
Torit Mfg. Co 


Vickers Electric 
2249 1642 
METAL 
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Jiffy Tool Supply Co., 
Knight Models, Inc 


Reeves Pulley Co., 
2345 
Safety Clothing and Equipment Co 


Inc.—1750 


Salem-Brosius, Inc 
Schrader’s Son Div 
Spencer Turbine Co 


» A.—1127 


1659 
Motors, Inc 
1529 
2350 

Tranter Mfg., Inc 
1555 U. S. Electrical Motors Inc 
United States Plywood Corp 
’., Vickers, Inc 


Inc.— 1543 
2150 


Waldes Kohinoor, Inc.—-1556 
Weatherhead Co.—2046 


1522 
Marsh Stencil Machine Co 
Martindale Electric Co 
Master Builders Co 
Metallizing Co. of America 
New Hermes Engraving Machine Corp 


— Materials Handling 

1618 Allis-Chalmers Mfg. Co.—242 

Ashworth Brothers, Inc.—1723 

Brainard Steel Div.,. Sharon Steel 
Corp.—1758 

Cambridge Wire Cloth Co.— 1646 

Dings Magnetic Seperator Co.—1316 

East Shore Machine Products Co 
1448 

241 Electric Furnace Co.—636 

Expert Die & Tool Co.-1330 

Jarke Mfg. Co.—I101 

Jomac, Inc.—2149 

Marsh Stencil Machine Co 

Merrill Bros.—1517 

Michigan Crane and Conveyor Co 

1353 1943 

2012 Nelson Stud Welding Div 
2240 Industries, Inc.—415 

Salem-Brosius, Inc.—24] 

Spencer Turbine Co.—843-kK 


1456 


$43-K 


1146 2015 


Gregory 





Ductile Iron Crankshafts cast at The Cooper- 
Bessemer Corporation’s Mount Vernon, Ohio, 
foundry and machined at its plant in Grove 
City, Pa., for GMX-4 engines. The first of this 
model equipped with a ductile iron shaft was 
shipped in June, 1953. Cooper-Bessemer initi- 
ated development work on high test irons for 
crankshafts in 1935. Some mechanical proper- 
ties of ductile iron, compared with those of 
forged steel . . . traditionally used for crank- 
shafts .. . are shown below. 


HIGH 


Mechanical Properties, 
Wear Resistance 
and 
Castability 
make 





Comparative Properties 
Ductile lron Forged Steel 


Tensile Strength. . 79,200 psi 


31,500 * 


80,100 psi 
Endurance Limit (Smooth bar) 35,000 “ 
Endurance Limit (Notched bar) 20,750 “ 17,800 “ 
Medulus of Elasticity 22,600,000 29,000,000 


Brinell Hardness 220 170 











Ductile Iron an Ideal Crankshaft Material 


Wouldn't you rather cast a crank- 
shaft than block forge it? 


Wouldn’t your costs tumble for 
every unit with bearings cored out, 
counter-weights molded on, and 
the entire piece cast within toler- 
ances that reduce machining to a 
minimum? 


And wouldn't the excellent cast- 
ability, toughness, stiffness and ma- 
chinability of ductile iron bring 
you advantages like those brought 
to Cooper-Bessemer? 


Glance at the tabulation. You'll 
see a few reasons why Cooper- 
Bessemer concluded that ductile 
iron provides the best combination 
of properties offered by any mate- 
rial they have tested for crankshafts. 

The damping capacity of ductile 


iron is excellent ... less than that 


of gray iron, but far superior to steel. 
Especially valuable in crankshafts 
is the relatively high “notched en- 
durance limit” of ductile iron. And 
another outstanding property is its 
resistance to mechanical wear... 
under lubricated or non-lubricated 


conditions. 


Combining the process advan- 


tages of cast iron and the product 


foo 


advantages of cast steel, ductile iron 


has, actually, many applications. 


Send us details of your prospec- 
tive uses, so that we may offer a 
list of sources from some 100 au 
thorized foundries now producing 
ductile iron under patent licenses. 
Request a list of available publica 
tions on ductile iron ... mail the 
coupon now. 


—— ee ee ee BLED OF 
< 


The International Nickel Company, Inc. 


67 Wall Street, New York 5, N. Y 


Company 


| 

| 

| 

| 

| Name 
| 

| 

| Address 
| 


Please send me a list of publications on: DUCTILE IRON. 


Title 


67 WALL STREET 


THE INTERNATIONAL NICKEL COMPANY, INC. 


OCTOBER 1954 


NEW YORK 5, N.Y. 
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-Thermal Conductivity of Common Refractories- 
Courtesy Battelle Memorial Institute 


Mean values presented in the four most prevalent units of measurement. 
Curves for the oxides are for typical commercial bodies of 5 to 15% porosity. 
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Tolerances of 0.0002 in. for precision 
needle bearings and pins are met after 
treating with AEROHEAT 1200. 


For highly finished needle bearings and pins 
Bremen Bearings, Inc., relies on 


AEROHEAT 1200 Heat Treating Compound 


Bremen, Indiana, 
makes precision needle bearings and pins for 


Bremen Bearings, Inc., 


automatic transmissions, steering assemblies 
and universal joints. Using steel wire 50100 
or 52100 SAE roller bearing standards, they 
grind and lap to a tolerance of 0.0002 in. in 
diameter and 0.0010 to 0.0020 in. in length, 
end with a 3 to 4 micro-inch finish. Trouble- 
free hardening to customer's specifications is 


Be sure to see our 
operating Display at the 


CHICAGO METALS SHOW 
Booth 132 


done exclusively with / 


AgnOHEAT 1200 Heat 
Treating Compound and rectifier, followed by 
oil quench. 

This is just one of thousands of AEroneat 
1200 applications that has helped step up 
production, cut rejects and cost, and deliver 
a quality that is always dependable. Mail the 
coupon for further information or technical 
assistance, 


*Trade mork 


MP-10 


? 
© AMERICAN Cranamid company 


30 Rockefeller Plaza, New York 20, N. Y. 
[] Send data sheet on Arnonear 1200 


0) Have technical representative call 
Name 

Company 

Address 


City State 


be cue ams om ans as 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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How 
Bausch & Lomb 
Baiphot Metallograph 


MAKES 
YOUR WORK 
EASIER 





SAVES EFFORT 
Shows detailed You sit relaxed, with all vi- 


tal controls directly before 

EASY-T0-SEE you—focusing, objective 

images ...3 ways! change, stage revolution, mechanical stage ad- 
justments, and illumination selection controls, all 
within effortless reach. Just move your head and 
Instantly, at the flick of your vision shifts from the microscope to the 
a switch, the B&L Bal- Magna-Viewer projector screen. You're comfort- 
phot Metallograph is able, fatigue-free, for your best work. 

ready for (1) Direct . 


visual study, with in- | SAVES TIME 


terchangeable binocu- No coarse focusing! No te- 
lar and monocular mi- dious refocusing when 
croscope bodies; (2) Group viewing, grain size changing objectives! Cam- 
determinations and dirt counts with the exclusive __2€tivated stage elevator in- 
Magna-Viewer projector screen; or (3) Photomi- stantly, accurately places de- 
sired objective in proper 
parfocal position. Your work 
proceeds without interrup- 
tion or delay. 


crography, with 5x7 camera (magnifications from 
25 to 2000 X ). Complete facilities for compre- 
hensive examination... at your fingertips! 


See for yourself, in an actual demonstration, how the 
B&L Balphot Metallograph makes your work easier! 


BAU S C H G LOM B WRITE for demonstration (no obligation, of course) and 


Catalog E-232. Bausch & Lomb Optical Co., 63834 St. 


ui Paul Street, Rochester 2, New York. 
SINCE 1853 


Metallurgical Equipment 


Visit Bausch & Lomb Booth 1242, National Metal Exposition, November 1-5, Chicago 











METAL PROGRESS; PAGE 112-D 





BY THE 
EDITOR . __ 


Vacuum Melting — 
Semicontinuously 


_— YEARS ago, the Editor gave a talk 


hefore several & chapters to the tithe “What 
Makes Metal so Weak? 


a topi designed to 
intrigue an expectant audience, but simply a 
general discussion of the concept (then rather 
new to practicmg metallurgists ) that the strength 
of metal depends largely on the discontinuities 
and dislocations — “holes” is a one-cent word 
within the metallic crystal. Another enemy to 
suUperton performance Im severe service Is thon 
metallic inclusions, especially when, as is their 
habit, they accumulate between adjoining crys 
tals as they solidify from the melt. Many details 
of advanced steelmaking practice have been 
adopted to control the nature and minimize the 
number of these inclusions even to melting in 
vacuum to prevent contamination by the ordinary 
atmospher ic gases, either as solutions or as com 
pounds with the metals 

Thus, vacuum melting is by no means new 
but until recently it has been confined principally 
to electrical and magnetic alloys. An hnportant 
impetus to more widespread use within the last 
decade has been the release of information from 
the Atomic Energy Commission about the meth- 


ods used for securing very high vacuums in the 





very large equipment required for separating 
the explosive uranium isotope from its stable 
twin by the electromagnetic 


process Knough 


metallurgical work has already been done to 
indicate that vacuum-melted metals will have so 
much lower inclusion counts that ball bearings 
made of them, for example, have notably longer 
fatigue life. Generally, vacuum-melted metals 
also have superior stress-rupture characteristics 
and higher ductility 

( onsiderations sue h us the be « aused Universal 
Cyclops Steel Corp. to plan a broad program at 
Bridgeville (Pa.) works for the improvement of 
their spec ialties — toolsteels, stainless steels, and 
high-temperature alloys. As pointed out by James 


D. Nisbet So 


and development these materials are expensive 


Universal's director of research 
and any improvement in the serviceability of 
parts made therefrom would be doubly accept 
able. Especially is this true in the relatively new 
field of superalloys, those complex formulations 
used for gas turbine disks, buckets and blades 

\fter about a year of planning and building 
first heats were cast at Bridgeville early in August 
in equipment having several unique features 
Principal among these, from a commercial stand 
point, is that the vacuum does not have to be 
broken and the furnace opened after every heat 
It is in fact 


unique features. A fixed tank 


a melting machine with several 
some §& ft. in 
diameter, 13 ft. high, contains a high frequency 
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and six 1000-Ib 
circle on the tank’s base 
In the 
is a lock leading to an upper chamber 


furnace ingot molds set in a 
which is movable, a 
will appear. tank-top, directly above en 
crucible, 
large and high enough for a complete charge of 
raw materials above a dangling string of addi 
tions in proper sequence for the charge of metal 
being refined. 

In brief, this is the way it operates: The third 
shift opens the tank, removes the ingots already 
cast, makes minor repairs, fills the furnace with 
its first charge for the next day, places the charge 
for the second heat plus additions for the first in 
the upper charging chamber, closes all openings, 
By the time the 
morning, the 


and starts the vacuum pumps. 


first shift arrives in the entire 
apparatus ts at low pressure, so melting can start. 

Charge materials — metals mostly — must obvi- 
ously be as free from dirt, oxidized surface, o1 
moisture as possible, so the vacuum pumps can 
draw off any occluded gas. When melted, dry 
hydrogen is passed through the furnace to reduce 
any oxide in the melt; progress of the refining is 
watched by continuous pyrometer readings and 
mass spectrograph analyses of the pumped-out 
gas. At the proper time the lock between tank 
and evacuated charge chamber is opened and the 
required additions lowered, one after another, 
such as carbon, vanadium, aluminum, titanium. 
The metal is then ready to pour into a mold 
directly below. 

After the ingot is cast the bottom of the tank 
is turned so the freshly filled mold is directly 
under a water-cooled tungsten electrode; this 
keeps the top hot and feeds shrinkage. A water 
cooled stool and mold of proper wall thickness, 
as well as energy from the electrode, control the 
solidification rate so any dissolved hydrogen may 
be pumped off continuously and at the end of 
the 2-hr. 


remains as demanded by solid solubility at near- 


solidification cycle only as much gas 


atmospheric temperature. 

This whole cycle is repeated six times in two 
shifts, and the vacuum is unbroken until the third 
shift, when the tank bottom is lowered and the 
six 1000-lb. ingots removed. Such a robot should 
require little more electrical energy than any 
induction furnace. Labor saving might counter- 
balance the cost of the hydrogen gas. At any 
rate, the expected high quality of difficult alloys 
can be made in unexpectedly high quantities. 
All in a vacuum tank. 


Come, let us dream a little, and imagine what 
could be done with a really big vacuum tank, or 
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Could it not 


be big enough to hold a continuous sheet mill 


one containing inert atmosphere 


practically a robot already—which would deliver 
a product requiring none of those mile-long 


pickling lines? 


A Problem in Nomenclature 


Recently the Editor of Metal Progress and the 
chairman of one of the @ Handbook subcom- 
mittees more or less simultaneously faced the 
problem of what to call those relatively new cast 
irons of restricted composition ranges, inoculated 
with magnesium, cerium, the rare earths, and 
mavbe some other active metals. Nomenclature 
both practical and literary, is still quite uncer- 
tain. Nearly all American production of mag 
nesium-treated (“inoculated”) cast iron is under 
International Nickel Co.’s license, and that firm 
uses the term “ductile iron” to describe the prod- 
uct (although it is not registered as a trade 


mark ) 


ever, it is not as precise or exclusive as might 


in its literature and correspondence. How- 


be desired. For example, “ingot iron” is quite 


ductile; malleable iron can fairly be called duc- 


tile in comparison with gray cast iron; some 
“ductile iron” has very little extension in a tensile 
test (ductility ). 
An alternative term widely used among 
United States, 


“nodular iron”. 


foundrymen in the Canada and 


England is Some object to this 
because it refers to a metallographic appearance, 
not understandable to everyone, and only appar- 
Another 


objection is that blackheart malleable cast iron 


ent in a polished and magnified surface. 
contains small blobs (nodules) of “temper car- 

aggregates 
made up of fine flakes of graphite with iron 
On the other hand, 
of the graphite in these new cast irons is in well- 


bon” —roughly equiaxed, spongy 


inclusions. most if not all 
developed spheres with smooth surfaces; they 
are crystalline masses which have grown radially 
center. 


from the This is a true spherulite (a 


term long used in mineralogy and_ lithology ) 


and so would favor the term “spherulitic graphite 


iron’, (abbreviated to “S. G. iron” by Mond 
Nickel Co., the British counterpart of Interna- 
tional Nickel Co.). 

Spherulitic graphite iron would therefore seem 
to be at once precise, distinctive and free from 
But it certainly is a mouthful, and 
consequently it is doubtful whether it will ever 
become very popular, except perhaps in the tech- 
nical or scientific literature. S 


ambiguity. 





Fig. 1 


Two 5-In. Billets of High-Copper 


Stainless Steel (“Carpenter 20°), the Top 
One Extremely Hot Short and Worthless, the 
Bottom One With Endurable Corner Cracks 
Which Can Be Machined or Ground Out 


Rare Earths in Stainless Steels 


By HOWARD O. BEAVER* 


While rare-earth oxides and misch metal are useful degasifiers 
in complex and high-chromium-nickel austenitic steels, 
residuals from misch metal are necessary to correct brittleness 
at forging ranges. The authors have found no detrimental 


WOULD LIKE to say at the start that this 
paper relates to a field where “confusion reigns 
supreme’. Much has been gossiped and written 
about the merits and demerits of rare-earth addi 
tions to stainless steels — and, as a matter of fact 
to many other grades of steel, carbon and alloy. 
Despite the keen interest and the widespread 
studies there is still much to be learned about 
their correct use and the mechanism of thei: 
action. The best we can hope to do is to clarify 
the situation concerning stainless steels, and we 


will confine our remarks to this group because we 





effects to other physical properties. 


have had most of our experience with them. This 
is not to infer, by any means, that no worth-while 
applications have been developed tor rare earths 
in alloy steels, cast iron, magnesium and perhaps 
other nonferrous alloys 

Most of the work at Carpenter Steel Co. has 
been directed toward improving the hot work 
ability of those stainless types which were not 
formerly “hot workable” in a commercial sense, 

* Metallurgical Department, The Carpenter Steel 


Co., Reading, Pa. A paper read before an @ regional 
meeting at Penn State College 
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Fig. 2— Residual Rare-Karth Metal (Principally 
Cerium and Lanthanum) Will) Improve Hot 
Workability of Austenitic Chromium-Nickel 
Steels Containing Molybdenum or Other Alloys 
the Amount Being Inverse to the Nickel Content 


or those such as Type 310 which posed occasion 
al difficulties. An example of a billet with ex- 
treme hot shortness is shown in Fig. 1 in contrast 
with another of same nominal analysis which was 
tolerable. The billets shown are for an austenitic 
analysis developed some years ago (“Carpentes 
20", containing 20 Cr, 29 Ni, 1 Si, 2 Mo, 3 Cu and 
0.07 max. C) especially for its resistance to sul 
phuric acid. The high copper content, valuable 
for H.SO, service, is also likely to exist in a sepa 


rate phase and ruin malleability, as pointed out 
in “Critical Points” in Metal Progress for Febru- 
ary 1948, p. 225. 

The improvement in hot workability by adding 
rare earths has been described by C. B. Post, D. 


G. Schoftstall and the present author in previous 
publications as well as by several others in nu- 
that little has 
probably been left unsaid about this phase of the 


merous technical meetings, so 


matter. However, to review it for those who are 
not familiar with this work, and to provide some 


thoughts for the others, we would like to discuss 
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briefly some aspects of the effect on hot work- 
ability. Later, other influences of the rare earths 
will be considered. 

First of all, let us consider what is meant by 
“rare-earth metals” and what is available for use 
as a rare-earth addition agent. 

The rare-earth metals retain a name which is 
at once antique and erroneous. In alchemical 
days certain materials of earthy properties were 
thought to be elements when in fact they were 
difficultly reducible oxides we 


now know as 


alumina, zirconia and yttria. Lime was an “alka- 
line earth”. Eventually it was discovered that 
these “earths” were oxides, but in the chemical 
texts of 50 years ago, aluminum and the metals in 
Group IIL of the periodic sequence (scandium 
ytterbium, and elements No. 57 to 71) are called 
“the Earth Metals”. 

Neither are elements No. 57 to 71 rare. Large 
quantities of their oxides are recovered as a by- 
product of the treatment of monazite sand to sep- 
arate thorium oxide, In fact, the U.S. Department 
of Defense Directive No. 4170.5 entitled “Com 
parison of Long-Range Scarcity of Certain Ma- 
terials” under conditions of full mobilization 
ranks iron as 1.0, nickel as 20.5, rare earths as 80 
molybdenum as $5 and cobalt as 230. Perhaps we 
can leave the subject by listing them: 

Element No. 57 Lanthanum 

558 Cerium 

59 Prasodymium 
60 Neodymium 
61 Ilinium 

62 Samarium 
63 Europium 
64 Gadolinium 
65 Terbium 
66 Dysprosium 
67 Holmium 
68 Erbium 

69 Thulium 
70 Ytterbium 
71 Lutetium 


The first clear separation or “discovery” was 
of cerium by Berzelius in Sweden in 1803; the 
last was of illinium by a team of American re- 
searchers (Hopkins, Yntema) and a Canadian 
1926. 


Their chemical properties are so remarkably 


(Harris) in 


similar that separations of high degree of purity 
were almost unknown until work during the 
1940's by Spedding at Ames (lowa) Laboratory 
of the Atomic Energy Commission using ion 
exchange methods (described in Metal Progress 
July 1952, p. 67). 


metals is now established there. 


\ loan collection of pure 





Until recently, the most commonly used source 
of rare earths in stainless steels was misch metal 
which is merely a mixture of the metals reduced 
from natural ore Representative analyses fall 


within the range of 45 to 55% 2? to 


os 
cerium, 22 Ws 


lanthanum, 15 to ISY neodymium up to 5% praso 


dymium, 24 other rare earths and 0.5 to 3% iron 


There is available a misch metal with a some 
what higher lanthanum 

The other main tvpe of addition agent is a mix 
ture of rare-earth oxides together with a suitable 
reducing agent such as calcium boride or cal 
cium silicon 

Each of these sources serves for improving the 
hot workability of stainless steels. However, the 
authors believe that a differentiation exists, since 
use of rare-earth oxides has increased the vield 
in prepared billets or in the finished product of 
such standard grades of stainless as Types 30S 
20-12 Cr-Ni 310 (25-20) and 316 (18-12 
even though we have not been able to detect any 
(It should 
be noted that these standard types are not inher 


residual rare-earth content in the steel 


ently hot short, so that the improvement shown 
in this direction is of minor degree rather than 
ot spectacular nature 


Misch 


three times as EXPEHISIVE as rare-earth oxides 


metal — which incidentally is about 
Is no more potent on these standard grades of 
stainless than the oxides, Misch metal has its prin 
cipal usetulness in those alloys which are inher 
ently hot short, such as some of the analyses used 
for very high-temperature service and the sul 
phruric acid resistor mentioned above. In these 
alloys our experimental and production experi 
ence has shown that a residual rare-earth content 
is necessary for the maximum hot workability 
The optimum content Is a function of the base 
analysis and is mainly dependent upon the nickel 
content. This is shown in Fig, 2 

It can be seen that the higher the nickel con 
tent the lower the maximum tolerable content of 
rare earths. The minimum and maximum con 
tents are altered within the broad ranges indi- 
cated by the additions of chromium, tungsten 
molybdenum, and other useful elements. For 
instance, a commercial alloy of 28% nickel with 
20% chromium, 3% molybdenum and 34 copper 
exhibits the best hot workability when the rare 
earth content is between 0.10 and 0.354 

The total rare-earth content is obtained by 
adding the anaylsis for cerium to the balance of 
the rare earths determined as lanthanum. We 


feel that the total is the important criterion rather 











than the content of anv individual rare earth 

In summarizing this eflect of rare-earth oxides 
and misch metal on hot workability, the follow 
ing can be stated 

1. Misch-metal additions to high alloy austen 
itic stainless steels, which are inherently hot 
short, can transform them into ductile alloys. Oun 
experience has been that these alloys require ce 
rium plus lanthanum to be 0.02% minimum 

2. Smaller misch-metal additions to low-alloy 
austenitic stainless steels (represented by Types 
308, 310 and 316 which are inherently ductile 
can improve hot workability as judged by higher 
vield of prepared billets or slabs 

3. Rare-earth oxide mixtures can improve the 
hot workability of inherently ductile austenitic 
stainless steels as evidenced by higher vields of 
prepared billet at a significant reduction of cost 
in comparison with misch-metal additions 

1. Rare-earth oxide mixtures do not improve 
hot workability of essentially hot short types of 
austenitic stainless steels or those which are dith 
cult to hot work, even though residual cerium 
and lanthanum of 0.02% to 0.25% 


by nefic ial 


Ss generally 


5. The recovery of cerium and lanthanum 
from the commercial rare-earth oxide mixtures 


is small, if not altogether absent 
Mechanism of the Action 


As with any metallurgical advance, an under 
standing of the mechanism by which the action 
progresses will increase the number of applica 
tions or improve the utility. However, it is not 
possible to propose an exact mec hanism for the 
rare earths — only present some general obser 
vations on the over-all effect 

Removal of Oxygen — We have noted a defi 
nite effect of residual cerium and lanthanum on 
the oxvgen content of the steel. (This is to be 
expected from thermophysi¢ al data, since the 
oxides of any of the rare-carth metals have a 
verv high free energy of formation.) For ex 
ample, we quote data for six ]4-ton heats of 
( arpenter 20 to which 6 Ib per ton of misch 
metal was added to the stream while 


into the ladle 


tapping 


OXYGEN ANALYSS RESIDUALS 

Arrern Appition (4 La 
0.003 0.098 0.096 
0.004 0.085 0.082 
0.003 0.079 0.053 
0.003 0.067 0.046 
0.002 O.O77 O.O75 
0.003 O07T7 0.060 


apy TO Tap 
0.006 
0.011 
O.O1) 
0.008 
0.006 
0.008 
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However, simple removal of oxygen does not 
in itself promote desirable hot workability in 
inherently hot short alloys. The proof of this 
lies in the fact that smaller additions of misch 
metal, resulting in the same low final oxygen 
content but no residual cerium and lanthanum 
in the ladle analysis, would not promote the 
desired degree of hot workability. 

Removal of Sulphur — Rare earths have a very 
Extensive 
data, collected by Berger at the University of 
Pittsburgh, were presented at the 1954 annual 
meeting of the American Institute of Mining and 


definite effect on sulphur content. 


Metallurgical Engineers. However, this is not 
necessarily of advantage in the commercial pro 
duction of stainless steel, since its normal sulphur 
content is in the range of 0.010%, Sulphur in lower 
ranges does not greatly affect hot workability. 

Grain Nucleation — Another ' 
vanced particularly by Messrs. Tisdale Sr. and 


theory is ad- 
Jr. They have noted, in cooperative work with 
industry, a marked effect on primary grain crys- 
tallization by the use of rare earths, particularly 
in relatively large ingots. This may be a factor 
in the increased yield on Types 308, 
310 and 316 already noted. We have 
not been able to note this effect at 
Carpenter Steel Co. on our smaller 


Fig 


ingots, and feel quite sure that mere 
refinement of as-cast grain sizes is 


3 
of Type 
ing Effect of Rare-Earth Oxides and of Misch Metal 


plays some part. A high hydrogen content can 
nullify the beneficial effect of misch metal, but 
simple removal of hydrogen in itself does not 
produce the desired ductility. It is well known 
that hydrogen is an undesirable element in alloys 
that are very difficult to hot work. 
Molybdenum and Copper — It appears that a 
definite residual rare-earth content is required 
mainly in those steels which contain consider- 
able molybdenum, copper or both. It is common 
knowledge that molybdenum-bearing stainless 
steels are prone to excessive oxidation on heat- 
ing, particularly in a stagnant atmosphere. 
Molybdenum oxide vapor acts as a catalyst for 
further oxidation. If this reaction is allowed to 
continue, the alloys can be completely destroyed 
—the so-called catastrophic oxidation. We be- 
lieve that a definite residual of cerium and lan- 
thanum in such alloys is required to prevent the 
diffusion of oxygen during heating for hot work- 
ing. Oxygen might possibly form intermetallic 
compounds in the solid state which could have 
an extremely injurious effect on hot working. 
Probably all of the before-mentioned factors 


Stress-Rupture Tests on Experimental Melts 
310, Tested at 1200° F., Show Strengthen- 





10 
not a factor in converting inherently 


hot short austenitic stainless steels 
into commercially hot workable 
products. 

Effect on Tramp Elements—We 
have noted, but not very conclu 
sively, a beneficial effect of rare 
earths when tramp elements are 


such amounts as to 





present in 


H 


roo —— oe 
{== no Rore Earth f I 
j=. 4. | b. per Ton Oxide + 
j----4 Lb. per Ton Misch Metal 











cause difficulty in hot working. 

Since any of several elements (such 

as tin, lead, and silver) play a 

part in such a detrimental effect, 

it is exceedingly difficult to tie down an exact 
relationship of the raré earths. 

One explanation is that tramp elements form 
sulphides of such low melting point that they are 
molten at cogging temperatures, and that the 
rare earths convert these tramp element sulphides 
into others with a high melting point. This effect 
is probable, but misch metal does not consistently 
overcome the detrimental effects of tramps. 

Hydrogen — In those steels which require a 
definite rare-earth residual to obtain the opti- 
mum hot workability, we believe that hydrogen 
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play some part in the improvement of hot work- 
ability. Data are still unavailable to pinpoint the 
exact mechanism by which rare earths act so 
successfully. 


Properties Which Are Unaffected 


v. Let 
us now consider what else rare earths can do 
First, what physical properties are not affected 
by this addition? 

Corrosion 


So far we have discussed hot workability. 


Resistance — Based on standard 
Huev tests on the standard A.L.S.I. types of stain- 





less steels ih the annealed condition we have 
noted no effect on corrosion resistance. For ex- 
ample we cite corrosion rates on Type 310. an 
at 2000° F. and water quenched 


extrapolate d from 240-hr. tests: 


nealed 30 min 


Corrosion Rati 
PREATMENT Mits per Yr. IN. per Mo 
No rare earth 3.96 0.000383 
1 Ih. oxide per ton 1.35 0.00036 
1 Ib. misch metal per ton 4.22 0.00035 


The results for sensitized specimens of the un 
stabilized stainless steels are essentially the same 
however, this test is meaningless for steels con 
taining no carbide stabilizing element 

Tensile Properties— Using standard tensile test 


specimens In the annealed condition we have 
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Fig. 4 — Sealing Effect of Rare Earths on 
l'ype 310 Stainless, Measured by Weight 
Gain After 100 Hr. in Open Atmospher 


not been able to note any effect of rare earths on 
at 70° F 
tures as high at 1350° F 


tensile strength either or at tempera 
We have noted a slight 
cect of rare-earth additions upon ductility, with 
an average increase of about 4% in tests at room 
temperature 

Impact Properties — Using V-notch Charpy 
Impact specimens made of annealed stock, we 
have not been able to measure any consistent 
effect of either misch metal or rare-earth oxides 
We have detected an increase for some allovs 
with misch-metal additions. but never any de 


crease in impact strength 





Age Hardening — After extensive experiments 
on the possibility that rare earths may act as pre 
cipitation hardening agents, we have not been 
able to note any beneficial or any detrimental 


effect on hardness 
Properties Which Are Affected 


Now let us examine what physical properties 
are affected by rare-earth additions 
Stress-rupture is definitely increased, as meas 
ured by 4.5-in. specimens with a gage diameter 
of 0.25 in. and gage length 1 in., tested at 1200° F 
up to 1000 hr. Figure 3 summarizes tests on Type 
310. While the curves seem pretty close to 
gether, the logarithmic coordinates tend to mask 
the difference. For example, untreated Type 310 
will endure 24,000 psi. stress for 100 hr. at 
1200° F 
with 4 lb. of misch metal the same alloy will 


before rupture, but after treatment 


endure 30,000 psi. for 100 hr. before rupture, a 
gain of 600 Ib. or 25%. The respective figures 
for 1000-hr. life are 17,750 and 20,000 psi., a 
gain of 13%. 

We believe that this effect is important. We 
also learned that the elongation and reduction 
of area values for stainless steels containing 
misch metal are higher at the same stress and 
temperature than when rare-earth oxides or 
no additions were made 

Scaling Resistance—The effect on scaling re 
sistance appears to be very much dependent 
upon the base analysis. Space permits quota 
tion of one run on samples continuously ex 
posed for 100 hr. at 1600, 1800, 2000, and 2200" 
F. in open atmosphere, Weight-gain was used 
as a criterion of scale resistance in Fig. 4 

The beneficial eflect of misch metal in re 
ducing the scale formation up to about 1900° 
Ik. should be noted (dashed line ) However 
above. this temperature the scaling rate in 
creased rapidly, This same effect has been 

noted on other alloys, but not quite so marked 
We cannot hazard a guess as to why such a 


reversal in effect should occur 
Conclusion 


The rare carth elements definitely have a 
worth-while place in the production of wrought 
stainless steel alloys and possibly in other high 
alloys as well. They are not a cure-all. and do 
not substitute for good melting practice in pro 
ducing the optimum of hot workability and phys 
ical properties. Steels with rare-earth additions 
have not, in our experience or experiments been 
affected detrimentally in any way 6 
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Brittle Failure of Steel Structures- 


Brittle fractures in steel plate structures result from a combination 
of stress (residual, locked-in, thermal or working — 

not necessarily impact), stress concentration and triaxiality at notches, 
cracks or defects in workmanship, and steel of composition, 
microstructure and treatment which gives a high transition 
temperature for tough-to-brittle type of fracture. 


\, POINTED OUT in the historical article 
last month (p. 83), brittle failure of steel struc- 
tures is not of recent origin, and cracking of steel 
plate in cold weather was reported in the Journal 
of the lron and Steel Institute as early as 1879. 
Research in brittle failure is not new either. In 
1SS4, 1. in Europe, carried out re 
peated-blow impact tests on notched T-beams. 
In the United States, S. B. Russel published in 
the Proceedings of the American Society of Civil 


Engineers for 1897 an account of a new impact 


Tetmajes 


testing machine and two years later an account 


* Assistant Professor of Mechan 
ical Engineering, 
Institute of 
bridge, Mass 


Massachusetts 
Technology, Cam 
program 

This paper is based, in part, on 
a report to the Committee on Ship cal Survey. of 
Structural Design of the National Plate 
Academy of Sciences, National Re 
search Council. The Committee on as 
Ship Structural Design is advisory 


Carbon 


Report SSC 
Structure 
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to the interagency Ship Structure 
Committee which supported this 
investigation as part of its researe h 


The complete report 
Brittle Failure in 
Steel 
Other Than Ships” 


Committee, U.S 


of further work by him appeared in Engineering 
News. This account concluded that the shock 
resistance of mild steel could not be predicted 
from tensile strength and elongation anc that 
impact tests of the sort described) by Russel 
might become valuable in judging the quality 
of structural steel. Charpy developed his pen 
dulum impact testing machine on an extension 
of Russel’s ideas. 

In all of this early work the testing methods 
used to reveal brittleness employed impact load- 


ing. Thus the opinion arose widespread even 


Guard Headquarters, Washington 
25, D.C It is also available as 
Bulletin No. 17 of the Welding 
Research Council. 

“A Criti The opinions expressed in this 
article are those of the author and 
Structures do not necessarily represent the 
views of the Committee on Ship 
Structural Design or the Ship 
Structure Commniittes 


was published 
by the Ship 
Coast 





Factors of 
Importance 


By M. 1 





SHANK* 


in recent vears, that brittle fracture in steels 
resulted trom impact loading, even though it was 
known that if a specimen contained a sharp and 
deep notch, brittle failure could be induced by 
slow bending or slow tension. In 1906 A. Mes 
nager, making use of this observation developed 
the theory of triaxial tension in notch brittleness 
Several fail 
ures of riveted structures occurred in the period 
ISS6 and 1904 


notched-bar testing was ce veloping over just that 


Failures in Riveted Structures 


between Research work on 
period, and even though brittle failure was re 
ported in the Journal of the lron and Steel Insti 


tute in IS79, the practicing engineer seemed to 


have been totally unfamiliar with the phenom 
All of the 


colder part of the year 


enon early failures occurred in the 
In all instances, the frac- 
tures were described as “brittle” or “glass-like 
Hard and brittle steel was postulated as the 
chemical 


cause. Investigation of 


composition 


and tensile strength was urged. One failure was 





Fig. 1 —Crack in Ship's Plating, Bor 

dered hy Paint Lines, Which Crossed the 
Crack Arrester Riveted Longitudinal 
Joint Near Top ina Ne arly Straight Lin 


correctly related to cracks which radiated from 
punched rivet holes 

Of particular interest is the fact that, in at 
least three early cases of failure of nonship rivet 
ed structures, the crack appears to have crossed 
At this late date the 


unavailable. but this 


one or more riveted jounts 
totally 


historic fact is useful in appraising data from 


exact details are 
recent ship failures. Modified practice in the 
construction of welded ships requires the inclu 
crack 
similar to butt straps used in riveted 
at a slot 
behind these arresters. Of 250 vessels which 


in the 1942-1952 decade 


sion of several longitudinal 


riveted 
arresters 
construction All plate welds terminate 


uffered serious failures 
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77 were equipped with arresters. Of these 77 
ships, 25 casualties did not involve the arresters 


in any way, and 46 involved cracks which were 


stopped by crack arresters. The remaining 6 


vessels had cracks which restarted on the other 
side of crack arresters, the crossing of the arrester 
not necessarily being in a straight line. (See 
Fig. 1.) 


failure to cross a riveted joint, but it is obvious 


It is possible therefore, for a brittle 


that crack arresters in ships have prevented a 
large number of cracks from propagating to a 
dangerous size. 

Failures in Welded Structures 
riveted and welded structures other than ships 


In comparing 


failures seem to have occurred more frequently 
in the welded ones. This may be a totally deceiy 
ing conclusion, however, since no datum exists 
for comparison; structural methods have changed 
in intervening years; different materials are used; 
and the total number of riveted and welded 
structures is unknown, In the past, moreover, 
brittle failure probably has often gone unrec- 
ognized. For a speculative comparison, ship 
statistics may be examined for about 6000 ships 
built between 1938 and 1948. In that time there 
have been about four times as many welded ships 
built as ships with riveted hulls or decks. For 
the same materials of construction and essentially 
the same quality of workmanship, both the fre- 
quency and severity of fractures in ships in 
creased as the amount of welding increased. 
Further, welded tankers have had much more 
trouble than dry-cargo ships. 

Thermal Stresses — In 11 nonship welded fail- 
ures, and in five riveted failures which have been 
studied and recorded, there had been a sharp 
atmospheric temperature change just prior to 
fracture. Two of these changes were rises, the 
remainder were drops. No data seem to be avail- 
able on thermal stresses in tanks and pressure 
vessels, yet these stresses seem to be important 
in some degree. Thermal stresses have been 
responsible for initiation of several failures in 
ships. Shell failures have occurred in’ several 
tankers when oil in the tanks was being heated. 
Also a small coastal vessel suffered a fracture in 
zero weather when being launched into warmer 
(32° F.). 
trouble in locations where all-welded decks were 


exposed in refrigerated areas at about 15° F. 


water Refrigerator ships have had 


* In ship reports it has been customary to define 


“residual stresses” as those resulting from the weld- 
ing of unrestrained members; “locked-in stresses” in 
clude residual stresses and stresses resulting from 
other assembly and fabrication procedures. 
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Thermal stresses in ships have been studied, but 
of course results cannot be applied directly to 
nonship structures. It is this author's opinion 
that thermal stresses in themselves, without addi- 
tional factors (such as notches are not too 
important. The point bears further investigation. 

Residual Stresses — In eight cases of nonship 
failure, on-the-spot investigators blamed residual 
stresses. Little or no information is available on 
the measurement of residual stress in full-size 
nonship structures. Following the failure of a 
tanker at dockside in January 1943, much con 
troversy was stirred up regarding the role of 
residual stress in brittle failure, and many investi 
gations have attempted to evaluate residual 
welding stresses in butt welding of ship plate 
The re 


sults indicate that the basic welding stress pat 


and locked-in stress* in ship assembly 


terns are practically the same regardless of the 
type of ship or where it was built. Thus, these 
conclusions probably can be applied directly to 
nonship plate structures — at least in qualitative 
fashion, It was found, for example, that when a 
butt-weld 


tensile stress arose along the length of the center 


bead was laid down, longitudinal 
line of the deposited metal whose value ap 
proached the yield point. Values of transverse 
stress across the weld were found to be low 
being from 2000 to 10,000 psi. in tension. Nat 
urally, compressive stresses must exist somewhere 
in the parent plate to balance these. 

Does the stressing of a pressure vessel in serv- 
ice, the loading and unloading of a bridge in 
traffic, cause local yielding of metal and relief 
of tensile stress ina weld? For nonship structures 
this question remains unanswered except for 
some scattered and probably unreliable measure 
ments. In ships, however, it has been found that 
the magnitude of locked-in stresses is not reduced 
very much by the “working” of the ship at sea. 
Consequently, since all welded ships contain 
locked-in stress and these stresses are not reduced 
in service, and since only a fraction of the welded 
ships suffer casualties, locked-in stresses are not 
by themselves, the prime cause of ship failures. 
Likewise, most nonship structures continue to 
stand undamaged despite their unquestioned 
possession of locked-in stresses. 

This is not to say that no attention need be 
given them. In structures where defects exist 
residual stresses must be reckoned with as being 
able to initiate failure either by themselves or, 
as is more likely, in combination with other fac 
tors. The recent failure of three new, unfilled 


oil-storage tanks in Europe by large cracks run- 





the weld could 


have been initiated only by 


ning across 


residual stress. These cracks Factors WHICH 


started in marks left by chip- oo 


Small ferritic 
Normalizing 


ping chisels 
Undoubtedly, the full role of 
residual stress in helping to 
Low carbon 
cause failure is not understood 
Low phosphorus 
completely even though there 
that 


will improve performance of 


is evidence stress relief Nickel (slightly) 


material somewhat. 


Effect of Metallurgical and Fabrication Variables 


As early as 1905 research workers turned thei: 
attention to the effect of composition and cold 
work on notch toughness. More recent work has 
confirmed, enlarged, and established in much 
fashion the facts they found. For 


more exact 


steels which are otherwise generally similar, a 


fully killed (deoxidized ) steel will have a lower 
ductile-to-brittle 
than a semikilled on 


transition temperature range 


rimmed (nondeoxidized ) 
steel. Decreasing the ferritic grain size, normal- 
izing, and use of a lower finishing temperature 
in hot rolling all serve to lower the transition 
temperature range. Increasing the carbon and 
phosphorus contents markedly raises the transi- 
tion temperature — thus promoting susceptibility 
to brittle failure in service at usual atmospheric 
temperature Increasing the manganese content 
has the opposite effect. A little aluminum lowers 
the transition temperature more causes no fur 


ther change. Boron rapidly and regularly in- 


* Chromium 


creases the transition temperature. 
little effect 
transition temperature almost as rapidly as in- 


Nickel is slightly beneficial 


Increasing silicon (up to 0.25% 


has Molybdenum increases — the 
creasing carbon. 
up to LSO% 
decreases the transition temperature; above this 
figure the transition temperature is increased by 
further silicon additions. High sulphur is usually 
associated with laminations, and such discon 
tinuities increase the energy required for fracture 
These facts are 


in an impact test summarized 


in Table I 

In view of the foregoing it would seem that 
the old practice of making steel plate from rim- 
ming steel may have contributed to some of the 
brittle failures. 


of higher carbon steels, either inadvertently or 


It also is indicated that the use 


deliberately to obtain high strength, may have 
In general, effect of steel 


at 


been contributory. 


composition seems to have been neglected 


Table 


grain size 


Highes manganese 


Silicon (below 0. 


I — Effect of Metallurgical Variables 
on Transition Temperature (T.T.) 


Lower T. 1 Factors Wien Rate TT 


Rimming nature 

High finish temperatures 
in rolling 

Boron 

Molybdenum 

Silicon 


above 0.25%) 


Aluminum residual 


Lirtie Eereci 


95% Chromium 


least as far as its effect on the possibility of brittle 
failure is concerned 

Effect of Cold Forming — Cold forming is a 
necessary step in fabricating almost all engineer 
ing structures, and two interesting studies have 
been made on this practice. The investigated 
steels were A.S.T.M, A-201 (killed) and A.S.T.M. 
\-70 (now A-285, rimmed). When cold worked 
1% in the rolling direction it was found that the 
upper end of the transition temperature range 
for the killed A-20] 
about 60° F. for the rimmed A-70 


range plotting 


was raised about 20° F and 


( Transition 
keyhole 


against temperature 


was determined by 
Charpy impact test values 
of test piece.) This difference is probably due 
to the greater susceptibility to strain aging in 
the rimmed steel. Normalizing at 1600° F 
sistently restored ductility and lowered the tran 
Heating to 1150° F. was not 
consistently effective, and heating at 500 or 800° 


F. only 


con 
sition temperature 
worsened the situation. Cold straining 
20% in the rolling direction raises the upper end 
of the transition range by about 80° F. for both 
steels. Thus, the initial or moderate cold working 
is most damaging in this rimming steel, as far 
as raising the upper end of the transition is con 
cerned, and more cold work has only a little more 
effect 


ture at which brittle fracture in the ¢ harpy im 


In the killed steel, however, the tempera 


pact tests begins to appear is raised steadily and 
mcrease dl ( old work 
No data seem to be available on the effect of 


cold forming on the transition temperature of 


continuously by 


steel taken from failed nonship structures, but 
even so, the implications of the foregoing re 
search are clear. The work was performed on 
only two steels, and any generalization might be 
considered 


the data 


an over-optimistic extrapolation of 


Nevertheless. extensive cold work tends 


*It may be of interest to note that the ¢ harpy 


transition temperature gives no indication of the 


transition temperature of a structure 
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to contribute to susceptibility to brittle failure. 
Examples of such cold forming are the fabrica 
tion of high-yield pipe for gas lines, or the severe 
cold forming of pressure vessel heads. 

Welding — As shown by several laboratory 
investigations, welding in itself contributes many 
metallurgical variables to the metal in the jount 
More 
behavior of the as-rolled plate gives no 
the 


Unfortunately, practically no data are 


and in the heat-affected zone alongside. 
Ove) 
evidence of the characteristics of welded 
material 
available from failed nonship structures concern 
ing the details of welding procedures. Also, little 
usable data seem to be available from ships As 
a consequence, it is impossible to assess the role 
of metallurgical variables resulting from welding 


in the initiation of brittle failure 


Hull Plates Containing Source of Service Fractures 
2 out of 22 showed more than 10 ft-lb. Charpy 
Temperature | 


WH) to OB | 


NuMBER ‘THICKNESS 


; 0.44 to 0.69 
0.70 to 0.80 


0.81 to 1.27 


44 to bb 


0.41 to 1.50 


20 to 35 


ot 


1 


Five Russian oil tanks which failed were erect 
ed and welded in extremely cold weather. This is 
known to reduce the ductility and toughness of 
weld deposits. In the failure of two bridges and 
of several ships light welds on heavy plating 
with attendant quench cooling were no doubt 


a contributing factor. 
Notched-Bar Impact Values in Failed Plates 


Where data are available about plates trom 
failed nonship structures, the Charpy o1 Izod 
energy values are quite low at the temperature 


of failure. Examination shows the following 


Fig. 2— Relation of Energy Absorbed by Charpy 
V-Notch Specimens at the Te mperatures of Ship 
Failures to Nature of Fractures in Ship Plates. (From 
“Investigation of Fractured Steel Plates Removed 
Ships” by M. L. Williams and others 
NBS-3 of Ship Structure Committe 


From 
Document 


ci 
oo, 
aa — Average 


L2—/!O Ft-Lb. Line 





1 





Hull Plates Through Which Fracture Progressed 
13 out of 41 showed more than 10 ft-lb. Charpy 


TP EMPERATUR 


Oto /8 | 


NumperR ‘THICKNESS | 
] 


15 0.44 to 0.69 


0./0 to OBO 24 to 60 


10 O.81 to 1.27 20 to 43 


}* O.41 to 1.50 


Cm 





Ler 





Hull Plates Containing End of Fracture 
21 out of 30 showed more than 10 ft-lb. ¢ harpy 


NumMBeER THICKNESS 


PEMPERATURI 





yg 0.44 to 0.69 0 to 67° | 





0./0 to OBO 2 two 70 


O.81 to 1.27 


Average 





| 
| 
| 


O41 to 1.50 so) to 49 


8 








No Fracture 
1 





* These are miscellaneous plates 


from other parts of the ship 
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10 20 30 
Energy Absorbed at Failure Temperotures, Ft 





Nusper or Tests Impact ENERGY 


Less than 5 ft-lb. 
Between 5 and 10 ft-lb. 
Between 10 and 15 ft-lb 
In the remaining cases the data are not in such 


1 


form as to show the energy at the temperature 
of failure 


No statistical interpretation can be made of 


so small a sample It seems to be in line, how 


ever, with data obtained in the investigation of 


fractured plates from welded which 


divided plates into three categories: (a) “source” 


ships 


a plate in which fracture 


originated; (b) 
“through a plate through which a_ fracture 


traveled: (c) “end 


a plate in which a fracture 
terminated. The highest value of impact energy 


for a “source” plate in a ship failure was 114 
ft-lb. at the temperature of failure. Of 22 “source” 
plates only two, or 9%, had energies over 10 ft lb. 
For “end” plates, or plates with no fracture, 21 
out of 30 plates or 70% showed more than 10 ft-lb. 
at temperature of failure These data are shown 
and tabulated in Fig. 2. 

Further. of 31 plates wherein the fracture 
started, only 10%, or 3 plates, had 15 ft-lb. tran 
Of $2 plates 
which did not contain fracture sources, 674% had 
15 ft-lb. transition temperatures below 70° F 
The report trom which these figures are derived 

Investigation of Fractured Steel Plates Re 
moved From Ships”, by M. L. Williams and 
others. Document NBS-3 of Ship Structure Com- 
mittee 


sition temperatures below 70° F 


is a most valuable one and its perusal 
is most highly recommended to those interested 
It is to be 


semikilled or rimmed steel within a narrow range 


noted that all of these studies were on 


of composition 

In considering results of notched-bar tests, it 
is interesting to note that dirty steels of poor 
quality often have higher impact values than 
good” steels. This was noted by Mesnager who 
in 1906, observed that embedded inclusions cause 
individual metal laminations to separate from 


each other, preventing a brittle crack from trav- 


ersing the specinen He also noted the fact that 


gas holes caused a similar effect. Fettweis stated 
in 1929 that faulty material can have a higher 
impact resistance than sound material. The action 
of high sulphur in induc ng laminations leads to 
the same effect. Wrought iron owes its toughness 
to its highly laminated structure 
Another interesting fact is that “brittle” frac 

tures (mainly cleavage) can be obtained in the 
laboratory even though the energy absorbed has 
a high value. This is probably related to the 
fact that cleavage fractures can be propagated 


with a velocity as low as 150 ft per sec 


Role of Cracks, Defects and 
Stress Concentrations 


Structural defects are 
in brittle failure 
riveted and nonriveted ) for which data are avail 
able, the preponderance of failures have been 


initiated at cracks left by punching or shearing 


most important factors 


In nonship structures (both 


at plate offsets, voids in welds poor weld probe 


replacements, poorly and at 


repaired welds 
defects resulting from improper fabrication pro 
Only 
tiated solely by the effect of stress concentrations 


designed into the structure 


cedures 


two known failures 


were iil 
and modifications 
of the design seem to have eliminated subsequent 
failures. Some structural failures probably have 
been initiated by a combination of design and 
fabrication detects. 

In the welded ships built during World Wan 
Il, however, fractures often originated at points 
(such as 
sharp hatch corners in the Liberty ships ) had 
been utilized. After the design had been cor 
rected, the origins of most recent failures in these 
ships have been traced to defective workman 


ship. It was also concluded that every ship frac 


where poor welded design practice 


ture investigated could be traced to a starting 
point at a definite geometrical discontinuity due 
to design or workmanship. Although the data 
are not complete for nonship structures, it would 


appear that the latter conclusion is equally valid 


* The 
articles are based are too mumerous 
to permit their listing in full. Com 
plete bibliographies will be found 
in the following 

“A Critical Survey of Brittle Fail 
in Carbon Plate Steel Struc 
tures Other Than Ships”, by M. E 
Shank Report to the Committee 
on Ship Structural Design, National 
Academy — of National 
fesearch Council Published as 
Ship Structure Committee 


references on which these 


HWies 


Sciences 


{eport 


SSC 65, January 1954, and as Bul 
letin No. 17 of the Welding Ke 
search Council 

‘Review of Welded Ship Fail 
ures’, by H. G. Acker, Report. to 
Committee on Ship Structural De 
sign, National Academy of Sei 
National Research Council 
Published as Ship Structure Com 
mittee Report SSC 63 
1953. 

“Brittle Failure of | Non-ship 
Steel Plate Structures”, by M. E 


ences 


December 


Shank Mechanical 
January 1954, p. 23 


] neinecring 


Third Technical Progress Re port 
of the Ship Structure Committee 
August 1953 

‘Die Kerbschlageprob bent 
wicklung und Kritik’, by F. Fett 
weis (translated from the German 
by L. Emerich and E. P. Klier and 
distributed by the Ship Structure 
Committes US Coast Guard 
Washington 5 


Headquarters 
D.« April 195] 
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here. The importance of workmanship cannot be 
overemphasized. One ship is known to have 
broken in half as the result of a fracture initiating 
at so small a thing as a crater left by an arc strike. 
Equally small defects are known to have initiated 
nonship failures. 
Crack Paths 
about the path of a brittle crack, once failure has 


A word might be said here 


been initiated. Unless a weld is exceptionally 
bad, there is no tendency for a crack to follow 
welded seams. In fact, in a 38-ft. spherical weld- 
ed pressure vessel, there were 650 ft. of brittle 
tears and 20 fragments. Only a few feet of frac- 
ture followed either the welded seams or the 
heat-affected zone. 

Age — There seems to be no correlation be- 
tween the age of a structure and the occurrence 
of brittle failure. This conclusion was found to 
be statistically valid in the study of ships. 

Static Versus Impact Stresses — As noted above, 
the historical fact is that the development of the 
notched-bar impact test has led to the association 
of brittle failure with impact. In the nonship 
structural failures, only five out of 64 could be 
definitely connected with the phenomenon of 
impact. Indeed, about 10% of all serious brittle 
ship failures occurred at dockside or in a calm 
sea. Of course, the majority of ship failures 
occurred during heavy weather and near-freezing 
temperatures. However, the record demonstrates 
that brittle failure can occur under apparently 
static loading if the proper conditions of tem- 
perature, triaxiality (notches) and _ stress are 
present in the structure. 


Codes and Specifications 


It was not within the scope of this article not 
was it the intention of the author to pass judg- 
ment on codes or specifications. They are usually 
the product of long and careful deliberation, and 
are conservatively based on experience in service. 
This survey, however, would lack orientation if 
it did not mention some of the codes under which 
engineering structures often are fabricated, or 
some of the specifications under which materials 
are usually purchased. 

The American Society of Mechanical Engi- 
neers (A.S.M.E.) and the American Petroleum 
Institute (A.P.1.) have formulated the A.S.M.E. 
and the A.P.I.-A.S.M.E. unfired pressure vessel 
codes. These codes and certain codes of the 
American Water Works Assoc. (A.W.W.A.) and 
the American Standards Assoc. (A.S.A.) as well 
as certain standards of the American Society for 
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Testing Materials (A.S.T.M.), were examined. 
All of these except the A.S.A. code for gas trans- 
mission lines require quite conservative design 
stresses, usually about 25% of the ultimate 
strength. All of the codes permit a wide variety 
of A.S.T.M. designations of steel plate to be used, 
and some of these (for example, Types A-7 and 
A-285) can be furnished rimmed, semi-killed or 
killed. Some A.S.T.M. specifications do not set 
any limit on carbon content; others set a very 
A.P.1. Standard 5 LX for gas trans- 
mission line pipe allows carbon contents and 


high limit. 


(under certain circumstances) phosphorus con- 
tents which are quite high. Both A.P.I. and 
A.W.W.A. codes allow partial penetration of 
welded horizontal joints in storage tanks — and, 
so far as is known, such practice has never led 
to any mishap. 

In 1947, the American Bureau of Shipping 
(A.B.S.), because of the high incidence of ship 
failures, established specifications for steel plate 


% in. thick which put very definite limits on 


over 
carbon and manganese contents, and which re- 
quire that plate over | in. thick be made to fine- 
grain practice. Chemical composition of plate 
less than % in. thick is limited only in phosphorus 
and sulphur — which recognizes the fact. that 
there have been no recorded failures in small 
ships built of lighter plate. Several industrial 
organizations have indicated their intention of 
using in the future the A.B.S. steels for heavier 
plates in such varying structures as oil tanks, 
power shovels, and smokestacks. 

The foregoing remarks merely serve to point 
up some of the designer's difficulties and the 
problems of steel selection and use in nonship 
engineering structures to avoid possibility of 
brittle failure in service. 


Conclusion 


From the foregoing, it is evident that brittle 
failure results from a combination of many fac- 
tors. No commercial material is now readily and 
economically available which would, if built into 
bridges, pressure vessels, and other structures, 
totally prevent the occurrence of brittle frac- 
tures. Finally, there is no known test which will 


surely predict, from the behavior of small speci- 


mens, the performance of a given structure in 
circumstances where brittle failure might occur. 

In short, careful design, selection of material, 
and good workmanship are of the greatest impor- 
tance in the prevention of brittle failure in carbon 
plate steel structures. S 








Seminar on Gas-Metal 
Phenomena 
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Gases IN Merats; 204 p., 98 
illustrations; American Society 
for Metals, Cleveland. 1953. $3. 


N RESPONSE to a growing interest in gas 
metal phenomena, the Educational Committee 
of the American Society for Metals arranged for 
a seminar to be held on this subject at the Na 
tional Metal Congress in 1953. It seems only 
a very few years since the A.S.M. was first organ 
ized as the American Society for Steel Treating 
World War | had just concluded with an armi 
stice; during that war a major catastrophe, both 
metallurgical and military, had arisen with regard 
to “flakes” in heavy forged pieces and “woody 
fracture” in armament — particularly that manu- 
factured in the United States. Two million Amer 
ican soldiers were in France, but the heavy 
forgings had to be provided by our allies! 


Not until the eve of World War II did it be 


come established that the gas hydrogen was a 


prime operator in flaking, and the war was about 


over when the role of nitrogen was clearly estab 
lished in regard to a serious occurrence of “woody 
fracture”, and hydrogen was further shown to 
be a cause of underbead cracking in steel welds. 
In the meantime, an extensive literature had 
developed with regard to such matters as oxygen 
in steel, and numerous effects of gases in the 
nonferrous metals, 


For the sake of a comprehensive coverage in 


this svinposiumn the entire field was divided into 
quadrants, and four speakers of renown were 
selected, each to summarize his respective Sec 
tion, further digressing upon specialties of his 
own selection, The seminar was opened by Prof 
D. P. Smith of 


sketched the physicochemical principles undes 


Princeton University, who 


lying gas-metal reactions in general; he was 
followed by lL. W 


of research for Kaiser Aluminum and Chemical 


Eastwood, assistant director 


Corp. who spoke on nontierrous problems The 
remainmg speakers D. J. Carney ( chiet develop 
ment metallurgist at South Works, U. S. Steel 
Corp.) and C. E. Sims (assistant director of 
Battelle Memorial Institute) divided the ferrous 
field conveniently between considerations of the 
liquid and of the solid state 

The present book contains their four papers 

Smith's very short opening chapter dwells 
principally on hydrogen, less on nitrogen, and 
vers briefly on the other gases. His treatment 
is physical rather than thermodynamic, emphasiz 
ing the characteristics of exothermic and endo 
thermic systems, and the nature of absorption 
and fusion — particularly from the viewpoint of 
“rift occlusion”. The paper is a short brief of his 
1948 book “Hydrogen in Metals”, running only 
to 18 pages with 20 references. A three-page 
discussion by his associate, Ernest Birchenall 
is appended, 

Similarly, Eastwood in the second chapter 


takes twice as much space to brief his 1946 book 


* Dr. Zapfle, consulting metallurgist of Baltimore, 
Md., appears as author of no less than 15 of the 
documents cited in the two chapters on gases in 
steel. He has done outstanding work on “hydrogen 
embrittlement” 
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Alloys 
naturally has more meat than the preceding 


chapter 


Gas in Light although the treatment 
He is principally concerned with alu- 
minum and magnesium, although a little atten 
tion is also given to copper, Utanium, zirconium 
and molybdenum. Reactions producing the gases 


which are means for 


absorbed during melting 
removing this gas from the liquid metal, and 
mechanical effects of porosity get first attention. 


As the book progresses, its contributions rapid- 


ly increase in size and scope. Carney’s chapter 
is a particularly good coverage of hydrogen 
oxygen and nitrogen in liquid iron and steel 
insofar as that field can be briefly given. There 
are no less than 88 references thought worthy 
of noting, which is a small indication of the 
amount of work done on this subject. 

Sims's closing chapter is the outstanding con 
tribution of the book, running to 80 pages, with 


$1 references and 53 figures. It will be found 


Hydrogen Embrittlement of a 


Recent failures of titanium alloy components have been 
ascribed to hydrogen, and it is demonstrated here that 

this interstitial element lowers the tensile ductility 

of the 3% manganese complex alloy, the effect becoming most 
pronounced with decreasing strain rate at room temperature. 


R.. ENTLY, during the expanded commer 
cial production of titanium and its alloys, the 


role of 


interstitial elements such as carbon, 


intensively 
studied and their effect upon the mechanical and 


oxygen, and nitrogen has been 
processing characteristics of the metal has been 
quite well defined, Generally, their usefulness as 
alloying elements has been overshadowed by 
their deleterious effects. The majority of the work 
has been confined to these stabilizers of the alpha 
phase, to the near the beta 


stabilizing interstitial clement, hydrogen, 


exclusion — of 


*Materials Laboratory, Wright Ain Development 
Center, Air Research and Development Command. 
The authors wish to express their gratitude to R. 1 
Jaflee, P. Frost of Battelle’ Memorial 
to H. K. Adenstedt for their advice and assistance 
and to Messrs. Shinn, Rowand and Klinger, of the 
Materials Directorate of Research, 
Wright Air Development Center, who set up the test 


Institute and 


Laboratory, 
ing procedures and carried on the testing program 
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The critical role of hydrogen was first un 
wovered at Battelle Memorial Institute. The work 
‘of Lenning, Craighead and Jaffee published in 
the Journal of Metals for March 1954 (p. 367) 
on iodide-base titanium and commercial alpha 
titanium indicated that hydrogen up to 1.1 at.4 
(240 parts per million) was not detrimental to 
the tensile ductility but did decrease notch 
toughness. In an alpha-beta alloy, RC 130 A 
the tensile ductility was shown to drop radically 
at about 2 at.%. In a separate project also at 
Battelle, Frost and his associates ascribed poor 
ductility in the presence of 
hydrogen as determined by metallographic evi 
dence and by vacuum annealing treatments. This 
work is contained in Wright Air Development 
Center Technical Report 54-205, Jan. 7, 1954 

The marked effect of tensile 
ductility of alpha-beta alloys of titanium was first 
encountered during the testing of the 3° Mn 


sheet allovs to 


strain rate on 





particularly useful as the best single and inclu- 
sive exposition of Sims’s own viewpoints and 


contributions on numerous gas phenomena in 


solid iron and steel — along with those of others 
which he discusses. His statements with regard 
to flakes or shatter cracks, underbead cracking 
in welds, intergranular fracture from aluminum 
nitride precipitation —to mention only four — 
accurately represent the best current thought 


To summarize: This is no textbook on the sub- 


Titanium Alloy 


By Major R. J. KOTFILA and Lt. E. F. ERBIN* 





complex titanium alloy (3 Mn, 1 Fe, 1 Cr, 1 V, 
1 Mo 
tensile ductility figures. In an attempt to resolve 
the discrepancies between the two sets of data, 
the authors varied the strain rate with the fol- 
lowing results: 


when two laboratories reported different 


REDUCTION ELONGATION 
TESTING SPEED IN ARFA IN 1 IN 
0.005 in./min 8.5% 5% 
0.0] 16.5 Is 
0.10 42.0 ! 


By increasing the strain rate 20-fold, elonga- 
tion was doubled and reduction in area quad- 
rupled. It was decided that a more intensive 
investigation of this phenomenon was needed, 
and recent engine failure has emphasized the 
need for a fuller understanding of the effect of 
hydrogen in titanium. 

Testing Program—A program was therefore 
undertaken at the Materials Laboratory 
torate of Wright Air Development 
Center. to determine the effects of the three 
controlling variables, (a) hydrogen level, (b) 


testing temperature 


Direc- 
Research 


strain rate, and (¢ upon 
the mechanical properties of the 3 Mn complex 
titanium alloy. The actual analysis of the metal 
was 3.79% Mn, 1.497 Cr, 1.06% Fe, 1.16% Mo 
1.13% V. 0.015% C, 0.01979 H, 0.021% N, 


mainder titanium 


Thi alpha beta illo Wals 


and re 


double-melted by 


ject of gases in metals. Rather it is a collection 
of four manuscripts by first-rate authorities whose 
topics span the whole broad field, and touch 
lightly on important areas. There is little if any 
thing original to be found in the book. Its prin 
cipal value is in an authoritative and concis« 
statement about considerations whose discussion 
would burden the reader with thousands of pages 
of the greatest variety of opinions, many of them 


often conflicting. i} 


the Bureau of Mines by the method described in 
Transactions @, 1953, p. 862, by Stephens, Gil 
bert and Beall. It was rolled to %-in. rounds in 
the beta region (1550° F.), 
and then finished rolled to ‘s-in. 


vacuum annealed 
rounds in the 
alpha-beta region (1400° F.). Vacuum annealing 
was done at 1400° F. for 12 hr. at temperature 
in a vacuum of less than 0.03 micron. Subse 
quently it was rehydrogenated in various 
amounts, machined to 0.250-in. gage diameter 
tensile specimens, and heat treated to a strength 
level of 170,000 psi. ultimate. Heat treatment 
consisted of solution treating at 1300° F. for 1 hi 
water quenching and aging for 8 hr. at 900° F 
followed by air cooling. The hydrogen levels in 
vestigated were 30, 120, 200 and 300 parts pet 
million, with a tolerance of 20 ppm. 

Tensile testing was done in a liquid bath to 
assure constant temperature at —107, 75 and 
190° F. + 3° 


strain pacer calibrated to give constant head 


Loading was controlled by a 
speeds. After preliminary testing, the rate of 
straining necessary to delineate the strain rate 
sensitivity of the alloy covered the range from 
0.005 to 0.5 in. per min., a factor of 100. Ultimate 
strength, elongation in | in. and reduction in 
area were determined 

Results 
area is plotted against temperature for each of 
the thre 


In Fig. 1, 2, and 3, the reduction in 
demon 


testing speeds and clearh 
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strates the effect of the hydrogen and strain rate 
upon the tensile ductility of this titanium alloy. 
The transition from ductile to brittle fracture 
is shifted markedly toward higher temperatures 
with increasing hydrogen contents. These results 
are suggestive of a strain aging process involving 
hydrogen, and corroborate earlier suspicions re 
garding this phenomenon 

At the slower strain rates (0.005 and 0.05 in. 
per min. } the transition appears at or above 
room temperature if the metal contains 200 ppm. 
hydrogen or more. At a higher strain rate (0.5 
in. per min. in Fig. 3) the ductility is almost 
totally restored to that of the base material for 
hydrogen levels up to 200 ppm; however, the duc- 
tility of the metal containing 300 ppm. of hydro 
ven is still seriously impaired at this high strain 
rate and the transition temperature is consider- 
ably above room temperature. At a testing tem- 
perature of 200° F., the effect of strain rate is 
not so pronounced, and only at the slowest 
strain rate (Fig. 1) is the ductility noticeably 
affected by hydrogen as high as 200 ppm. As 
pointed out previously, the material with 300 
ppm. hydrogen suffers a loss in ductility at all 
strain rates even at 200° F. A minimum in the 
ductility vs. temperature curve appears near 
room temperature for the slower testing speeds. 
As the temperature decreases below this range 
the ductility shows some improvement over that 
found at room temperature. 

It was observed that the ultimate tensile 
strength changes little with testing speeds irre- 
spective of the hydrogen content. It was deduced 
from this that whatever the embrittling reaction 
is, it occurs beyond the highest load in a tensile 
test —in other words, during necking. To confirm 
this suspicion that embrittlement requires a slow 


Fig. I 


onl 


strain rate during the portion of the stress-strain 
curve beyond the ultimate load, a series of tests 
was run on metal containing 200 ppm. hydrogen, 
using the following combinations of testing 
speeds during the test: 

1. 0.5 in. per min. testing speed to a load 
slightly below the ultimate load, hold at that 
point for 15 min. and continue at 0.5 in. per min. 
to fracture. The delay was to allow time for any 
precipitation to take place. The result was a 
ductile fracture 

2. 0.5 in. per min. testing speed to a load 
slightly below the ultimate load; the strain rate 
was then lowered without delay to 0.005 in 
per min. and continued at this slow rate to 
fracture. The result was a brittle fracture. 

3. 0.005 in. per min. testing speed to the ulti- 
mate load; then the strain rate was increased to 
0.5 in. per min. to fracture. The result was a 
ductile fracture. 

In each of the above tests, the ductility of the 
metal depended upon the testing speed be yond 
the ultimate embrittlement 


could conceivably occur at stresses below the 


load. However. 
ultimate strength if sufficient time were to clapse 
Notched stress- 
rupture tests show that premature failures do 


while the metal is under load. 


occur in hydrogen-bearing material. 
Discussion— Ductility characteristics of the 3 
Mn complex titanium alloy heat treated to a 
high strength level, and containing hydrogen in 
quantities greater than approximately 100 ppm 


is governed by two competing factors: One of 


Plots Showing Relationship of Hydrogen Con 
tent, Strain Rate (Testing Speed) and Tensile 
Ductility (Reduction in Area of a 0.250-In 
Test Piece) in a Semicommercial Alloy 


Nominally 3 Mn, I Fe, 1 Cr, 1 V, 1 Mo 


> 


Fig. 2 Fig. 3 
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these is the embrittling action of the hvdrogen 
which occurs as a strain aging phenomenon 
during the straining of the specimen; the other 
factor is the rate of deformation of the material. 

The exact nature of the embrittlement is un- 
known. If it is a strain aging phenomenon, as 
suggested, the reaction would be a_ diffusion 
process and therefore dependent on time and 
temperature. It may be further postulated that 
with the faster strain rates, the reaction has in 
sufficient time to progress and little hydrogen 
precipitates. On the other hand, with slow strain 
rates (tensile tests taking 1 hr. or more) the 
reaction has time to proceed The variation of 
ductility with strain rate could be interpreted 
in this manner, that is, the time-dependent 
portion of the diffusion process. 

The effect of temperature is apparent from 
the fact that the curves of reduction in area 
versus temperature show an upward slope below 
room temperature at slow strain rates. The em 
brittling process becomes less prominent as the 
temperature decreases. This conforms to laws 
governing diffusion-dependent processes. 

Above room temperature the embrittling ac 
tion becomes less effective and the ductility is 
not so markedly decreased. It is also known 
that above about 200° F. the solubility of hydro 
gen in alpha titanium increases rapidly with 
temperature. In a beta-stabilized titanium alloy 
like the one used in this investigation it may be 
expected that solubility of hydrogen would in 
crease at temperatures lower than those for 
alpha titanium. This would explain the fact that 


the embrittlement decreases in severity above 


room temperature for the 3 Mn complex alloy 


Commercial uses of titanium depend on its 


ability to maintain a useful combination of 
strength and ductility under rather severe oper 
ating conditions. It has been shown that con 
tamination by hydrogen seriously impairs the 
normal tensile ductility of titanium. The theory 
that the embrittling action is a time-dependent 
process suggests that titanium may lose its normal 
ductility when exposed for long periods of time 
to stresses lower than the ultimate stress. This 
is verified by information obtained from othe 
laboratories concerning notched stress-rupture 
tests at room temperature on a hydrogen-bearing 
commercial titanium alloy, run at 60,000 psi. —a 
stress far below the vield stress 
in brittle failure after only 2 hr. 


which resulted 


This condition assumes practical significance 
when one considers that hydrogen-bearing tita 


nium allovs subjected to nominal design stresses 





in service applications may have their mechan 
ical properties seriously impaired Consequently, 
they may lose their useful engineering prop 
erties when contaminated with this interstitia! 
element. 

Considering the above data it can also be seen 
that the significance of the testing speed in a 
tensile test of titanium alloys cannot be over 
emphasized. Variation in testing speeds could 
result in a discrepancy in ductility values among 
different tests of the same material. This is 
obviously an undesirable situation. Previous 
situations in which producers and manufacturers 
could not agree may very well have been caused 
by this variable. Obviously, some standardized 
testing procedures must be established. When 
this is done, many of the current titanium com 
plexities may be eliminated. 

From the standpoint of quality control the 
slow speed tensile test may demonstrate the 
worst possible condition of the material being 
evaluated. There is evidence that a ductility 
transition range exists for the vacuum annealed 
Obviously, for the curves of higher 


eflect of 


hydrogen is to superimpose an embrittling action 


material 


hydrogen content (Fig. 1 to 3) the 


upon the normal transition characteristics of the 
alloy. The loss in ductility occurs at higher tem 
peratures with increasing hydrogen. It has been 
proposed that the transition range of any specific 
alloy, as determined by slow tensile tests, be 
used as the criterion for the amount of hydrogen 
the material can tolerate without having its 


ductility properties seriously impaired 
Conclusions 


The embrittling effect of hydrogen upon the 
properties of the semicommercial 3 Mn complex 
titanium alloy (3% Mn, 1 Fe, 1 Cr, 1 V, 1 Mo) 
has been investigated. The reduction in area of 
the specimen is the tensile property most sensitive 
to hydrogen. Embrittlement, as measured by 
reduction of area at the fracture, seems to be 
a diffusion dependent process with a rate maxi 
mum in the vicinity of room temperature, Tensile 
results are strain-rate sensitive: slow rates of 
deformation give brittle fractures while rapid 
The rate 
of deformation beyond the ultimate load is most 


rates of loading give ductile fractures 
influential. Agreement on standards for tensile 
testing procedures is needed 

It appears urgently necessary to determine the 
effect of hydrogen contamination on the prop 
erties of the available 


titanium alloys +) 
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Nickel Plating From 
Sulphamate Baths 





By MYRON B. DIGGIN* 


Nickel plated from sulphamate-chloride solutions containing 
an organic addition agent has compressive internal stresses, high tensile strength, 
and hardness without brittleness. Possible applications are mentioned. 


N. KEL PLATING from sulphamate solutions 
is a recent practice, its first significant commer- 
cial use beginning in 1950 with the introduction 
of the process of R. C. Barrett to the electro- 
typing industry. Sorne work had been done with 
sulphamate electrolytes prior to this, the earliest 
report having appeared in 1938, and a U.S. 
patent for plating from such solutions, including 
nickel sulphamate, being granted in 1940. The 
process of sulphamate plating from that time 
until 1950 received the attention of only a few 
investigators. 

The two solutions studied in our laboratory 
vary considerably from the composition of the 
bath recommended by Barrett. The formulas for 
these solutions are shown in Table I. 

The function of the nickel sulphamate is to 
supply nickel ions to the solution. The amount 
used can be varied between 36 and 44 oz. per 
gal., with faster deposition occurring at the 
higher concentrations. Nickel chloride maintains 


*Technical Director, Hanson-Van Winkle-Mun 
ning Co., Matawan, N. | 
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the nickel content of the bath by promoting 
anode corrosion, thus minimizing harmful oxi- 
dizing effects at the anodes. Boric acid gives a 
buffering action in the cathode film. The addition 
of an organic agent (SN-1) increases hardness, 
changes internal stress from tensile to compres- 
sive, and increases the tensile strength and the 
electrical resistivity of the nickel deposit. This 
addition agent produces the desirable character- 
istics in the deposit without the brittleness o1 


Table I 


Compositions of Three Nickel 
Sulphamate Baths 





BARRETT’S BATH BATH 
SOLUTION No. | No 


CONSTITUENTS 
Nickel sulphamate H)* H)* H)* 
Nickel chloride t } 
Anti-pit agent 0.05 

Buffer 0.25 

Boric acid ) 

SN-] 











*()7. per gal 





Fig. 1 —(A) Structure of Nickel 
Deposit From Sulphamate Bath 
at 80° F.; (B) Deposit From 
Bath Containing 28 G. Addi- 
tion Agent (SN-1) per Gal- 
lon of Solution; (C) Higher 
Plating Temperature, 140° F., 
Produces a_ Finer Structure 
From Bath Containing Same 
Amount of SN-l 1000 


loss of ductility so often caused by many othes 
organic compounds. 

Plating baths 1 and 2 are prepared by dis 
solving the chemicals in water, adding 4% ml. of 
hydrogen peroxide for each gallon of solution 
after which the temperature is raised to 140° F. 
The pH is adjusted to about 5.5 by adding a 
slurry of nickel carbonate. Approximately 8.5 g. 
of activated carbon is then stirred in for each 
gallon of solution, which, after standing a few 
hours, is filtered back into the plating tank. The 


bath is then electrolyzed using 


a corrugated 
cathode at a current density of about 2 to 5 amp 


per sq.ft. for approximately 14 hr. If the dummy 


Fig. 3 








cathode does not display a uniform gray nickel 
deposit in the low current density areas, the 
electrolysis should be continued until such a 
At this time the pH is 
adjusted to 3.5 to 4.2 (electrometric) by adding a 
purified solution of sulphamic acid. The organic 
addition agent (SN-1), if used, is then added to 
the bath 


The normal operating conditions for these two 


deposit is obtained. 


baths are as follows 

75 to 160° F, 

20 to 140 amp. per sq.ft 
pH 5 to 4.2 electrometric 
Agitation 
Filtration 


Femperature 
Current density 


Air from a low pressure blower 
Continuous 


Effects of Increasing Cur 


rent Density to 140 Amp. per Sq 
Ft. Upon Structure Obtained From 


Bath Containing 


Fig. 2— Structure of Nickel Deposits From 
Sulphamate Baths Containing 28 G. SN-l 
per Gallon of Solution Using (A) 20 Amp 
per Sq.Ft., (B) 80 Amp. per Sq.Ft. 1000> 


SN-] 1000 
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Fig. 4 — Structure of Nickel Deposits From 
the Straight Sulphamate Bath (A), and From 
Bath Containing 14 G. SN-1 per Gallon of 
Solution (B); Bath at 120° F. and 60 Amp 


Effects of Operating Conditions 


The effect. of 


pil and bath composition on the structure of the 


temperature, current density 
deposits was investigated. It was found that the 
deposit from the bath without the SN-1 agent 
had a smaller and slightly less defined grain at 
140° F. than at 80° F. (Fig. 1A). With the addi- 
tion agent, the large grains did not occur in the 
deposits at the lower temperature (Fig. 1B). This 
fine-grained appearance changed to the banded 
structure shown in Fig. LC for the deposit ob- 
tained at 140° F, 


Current density of 20 amp. per sq.ft. produced 


a coating having a structure similar to that 


Fig. 5 — Effect of Current Density at 100° I 


on Stress in Deposit 


G 


per Sq.Ft. Structure shown in (C) was 
from bath having 28 g. SN-I and (D) was 
from bath with 42 g., both baths operated 


at 120° F. and 80 amp. per sq.ft 1000 > 


shown in Fig. LA, and at S80 amp. per sq.ft. there 
When the same 


with the bath con 


was a slight grain refinement 


current densities are used 
taining the addition agent, a fine-grained struc 

ture results at 20 amp. per sq.ft. (Fig. 2A), and 
at 80 amp. per sq.ft. the structure begins to show 
a banding effect (Fig. 2B). Increasing the current 
density to 90 amp. per sq.ft. produces a banded 
structure identical in appearance to that shown 
in Fig. 1C, of 140 


amp. per sq.ft. the structure acquires the fine 


whereas for current density 


grained character shown in Fig. 3 with the band 
ing just perceptible. 

An increase in the pH of the sulphamate 
bath has the same effect on the deposits as 
the Watts-type 
nickel bath, the increase caus- 


occurs in 


ing changes in stress and 





s — 








a No SN-!/ 
O 14G. per Gal. SN-/ 
e 42 G. per Gal. SN-/ 


“a 


hardness of the coating and 
the 


grained structure. 


formation of a fine 

Minor variations in the con 
tent of total nickel, nickel 
chloride and boric acid in the 
bath little 
effect on the structure of de 


have observable 


posits, but the effect with 
of 


used is 


varving concentrations 
the 


very 


addition agent 


evident. As the amount 
of the agent is increased, a 
progressive refinement of the 


grain size occurs and banding 
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Fig. 6 — Effect of Current Density and Tem- 
perature of Bath on Stress in Deposits Bath 
contained 28 g. SN-1 per gallon of solution 


Physical Properties of Deposits 


Stress — The presence of stress is of concern 


to electroplaters, especially in’ electroforming 
where dimensional accuracy of the electroformed 
part and its performance may be affected by 
stress. For example the nickel deposited on a 
silver-coated vinyl plate used in the electro- 
typing industry must have low internal stress; 
otherwise the nickel will lift and break the rela 
tively weak bond between the silver film and 
the vinyl base. For reasons such as this it is often 
specified that the stress present in electroplated 
coatings be low and compressive in nature 

The spiral contractometel 
desc ribed by \ Brenner and 
S. Senderoft (Proceedings of 


the American Elec troplaters’ 


Fig. 7 


to the study of addition agents 


which 


organic 


would impart this property culminat 


ing in the selection of a formulation based 
on naphthalene trisulphonic acid « ompounds and 
known as SN-1.* 

The effect of current density on deposit stress 
at 100° F 


sulphamate bath without the addition agent 


is shown in Fig. 5. Deposits from the 


stress om 
With 42 ¢. of 


SN-1 per gal of solution, the stress is COMpPTres 


exhibit tensile stress throughout, the 


creasing with current density 


sive up to 100 amp. per sq.ft while with only 
14g. of the addition agent present the stress 
becomes tensile at approximately 10 up. per 
sq ft. Figure 6 shows the effect of current density 
on the stress of nickel deposits from a bath con 
taining 28 g. of SN-1 per gal. of solution which 
was operated at various temperatures. It indi 
cates that, in general, an increase in tempera 
ture will keep the deposit In Compressive stress 
The effect of temperature on stress of nickel 
deposits from the sulphamate bath containing 
various amounts of SN-1l is shown in Fig. 7 for 
10 amp. per sq.ft. An increase in temperature 


produces a compressive stress, except in the 
straight sulphamate solution 

Although the study of the effect of the pli on 
stress is not comple te, enough evidence has been 
gathered to show that deposits from the sulpha 
mate bath behave in a manner similar to those 
from a Watts-type nickel bath. The stress at 
pH 3.5 with and without SN-1 was found to be 

*Available © commercially 


Winkle-Munning Co 


from Hanson Van 


Effect of Temperature on Stress in Deposits 
Obtained at Current Densities of 40 Amp. per Sq.Ft 
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used tor stress measurements 


was 


and the results reported in 
nickel 
(l-g 


~ 


this article are for a 
thickness of 0.0006. in 
deposit on a 65.1-sq.em. sur- 
nickel 


deposits from the sulphamate 


face). The stresses in 


solution have been reported 


to be low and this is borne 


‘one Ge en ' 
| 
| 
| 
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out by the data reported here. 
The object, however, was pri- 
marily to obtain stresses in 
the compressive direction so 
as to 


prov ide a coating 


suitable for 





most 
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7.6 10* and 12.1 10° psi., 
respectively. At a pH of 5.5 these 
values were —0.7 * 10* and 20.2 

10* psi. 

Hardness — Hard deposits are 
needed in many electroforming 
operations, as for building up of 
worn parts or for electrotypes 


© /4 G.per Gal. SN-/ 
ta 28G.per Gal. SN-! — 
© 42 G. per Gal. SN-! 


=: 
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Hordness, Vickers 20-G 
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where long press runs are made. 


- } 





The straight sulphamate nickel 
deposits are relatively soft and 
this was the second reason for 


selecting an organic addition 

agent for use in the bath. The 

effect of bath temperature on the 

hardness of the deposits obtained from a bath 
containing various amounts of SN-1 and operated 
at 60 amp. per sq.ft. is shown in Fig. 8, while 
Fig. 9 shows that when the bath is at 120° F., 
this being the temperature having the strongest 
effect in raising the hardness of the deposit, the 
hardness increases with increasing current dens- 
ity up to 100 amp. per sq. ft. 

Samples prepared for hardness determination 
were plated on tin-plate stock, stripped, mounted 
and metallographically polished prior to testing. 
A Vickers micro diamond indenter was used and 
each value reported represents the average of 
3 to 5 penetrations. Each determination was 
made on the cross section of a deposit 0.001 in. 
thick, rather than on the face next to the tin 
plate or on the final layer deposited. 

The pH of the operating bath influences the 
hardness of the coatings deposited from_ it. 
Values obtained showed an increase in Vickers 
hardness from 574 to 646 for pH values of 3.5 
and 5.5, respectively, with the addition agent 
present; with the straight sulphamate solution, 


8 


hig 


Fig 


nes: 


Effect of Temperature on Hardness 
of Deposits Obtained at 60 Amp. per Sq.Ft. 


60 80 100 
Density, Amp.per Sq.Ft 


40 
Current 


9 — Effect of Current Density on Hard- 
s of Deposit From Baths at 120° F. 


the hardnesses were 189 and 276 for pH 3.5 
and 5.5, respectively. 

Tensile Strength and Elongation — Tensile 
strength measurements of the sulphamate de- 
posit with and without SN-1 showed that the 
addition agent increases the tensile strength con- 
siderably (see Table IL). With sound deposits, a 
parallel exists between hardness and_ tensile 
strength of nickel deposits; as the hardness of 
the deposit increases, tensile strength also in- 
creases and elongation decreases. 

Electrical Resistivity —The resistivity of a 
deposit is affected by the co-deposition or inclu- 
sion of either inorganic or organic materials and 
by the general soundness of the structure. The 
resistivity values reported in Table III were 
determined by comparing the potential drop 
across a deposit of known dimensions with that 
across a standard 0.001-ohm resistance in a series 
circuit. The measurements were taken at room 
temperature with all values recalculated to a 
temperature of 77° F. (25° C.). 

Deposits with high electrical resistance re- 
quired in one military electro- 
forming application ob- 

by 
chloride and the organic addition 


were 


tained co-depositing cobalt 
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agent (Table IIL). This combina- 
al- 


most two-fold and brought it into 


tion increased the resistivity 


the range desired. 


N Applications 
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Deposits from nickel sulpha- 
mate solutions have found appli- 
cations in three fields: (a) resizing 
of 


parts, (b) heavy coatings for vari 


worn or badly machined 
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Table Il — Effect of Addition Agent (SN-1) 


on Properties of Deposits 


values are critical and where an ini 


tial soft coating with a hard case is 





CURRENT Tenens 
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STRENGTH 


SN-] Temp. 

G./Gat DENSITY oF 
Amp. /So.F1 

60 85 

60 120 

60 140 

60 120 


94,000 
108,000 
98 000 
155,000 





beneficial. For some applications a low 
compressive stress is essential on parts 
subjected in service to high impact; 
stress would 


deposits with tensile 


quickly fail. 


Electroforming 








As the hardness of these deposits approaches 
Vickers 600, poorly machined and worn parts 
may be salvaged by this process. To salvage 
tools, crankshafts, diesel cylinder liners, and 
similar items that are expensive to produce, the 
usual procedure is to heavily chromium plate 
and then grind or lap the surface to specified 
dimensions. The applied thickness may be as 
high as 0.030 to 0.050 in. Although hard, deposits 
of this thickness produced from other types of 
baths generally have high internal stress, which 
may lead to somewhat unsatisfactory service. By 
employing the hard nickel deposits from the 
sulphamate bath for a major portion of the 
build-up, the service life actually may be im- 
proved and occasionally the entire thickness of 
chromium may be replaced with this hard nickel 
deposit 

Because the nickel deposit from the sulpha- 
mate solution has a low tensile or compressive 
internal stress, and because the hardness of the 
deposit can be varied during the electrolysis 
period, it has many applications for the coating 
of both conductive and nonconductive surfaces. 
For example, these qualities are desirable for 
increasing the press life of both stereotype and 
electrotype printing plates. The low internal 
stress insures intimate contact, with little tend- 
ency to curl or lift when applied to base mate- 
rials where the inherent adhesion is poor. An 
equally important factor contributing to long 
runs of quality printing is that, although hard, 
the deposit is not brittle. In comparison with 
deposits from sulphate solutions cus- 
tomarily used in the graphic arts in 


dustry the use of sulphamate nickel 


Electroforming, which is the manufac- 

turing or reproduction of articles by the 

electrodeposition of metals on matrices or pat 

terns, is an important application for the sulpha- 
mate nickel plating process. 

Aside from the electrotype plates for printing 
mentioned above, its first use was the electro 
forming of stampers for the phonograph record 
industry. The low 


characteristics of the 


tensile and compressive 
hard 
wear are all favor 
able for this application. The fabrication of 
stampers is accomplished by electrodepositing 
either nickel, copper or iron against a nickel 
surface passivated in a sodium dichromate solu 
tion which enables the plated part to be sepa 
rated from the original. If the deposit has a high 


tensile stress, the electroformed part will sepa 


stress deposit, 


ness and resistance to 


rate prematurely around the outside areas of 
the master. If the deposit has a high compressive 
stress, this premature separation will take place 
in the center of the stamper; therefore, the 
control of stress characteristics of the deposit is 
extremely important in the manufacture of such 
articles as this. 

Recently, this process has been used in manu 
facturing geometric surface roughness standards. 
These standards were developed jointly by Gen- 
eral Motors Corp. and Chrysler Corp. and are 
now being electroformed commercially. Other 
applications for the sulphamate bath include 
leather embossing dies, electroforming of vari- 
ous types of tubing, such as used in radar equip- 
ment, and aviation devices that require definite 
electrical resistivity properties. rs ] 


Table II — Resistivity of Nickel Sulphamate Electrodeposits 





coatings has increased press runs by 
50% in smooth-stock magazine print 
ing and approximately 35% in carton 
stock 


SN-] 


printing where rough paper 
greatly accelerates plate wear. 
Deposits from the modified sulpha 


mate bath have found applications on 





various aircraft parts where fatigue 
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Fig. 1 —(Right) Aerial View of the Ottawa 
Laboratories of the National Research Council 
Applied Chemistry Building 
the metallurgical 


where most of 
research is carried on, 
(upper left in aerial view) is shown above 


Research in Canada 





By HAROLD J. ROAST* 


Government-sponsored scientific research in Canada 
is a $35,000,000 business carried on by the 

National Research Council in 15 large and modern 
buildings by a staff of 2000. Varied metallurgical 
projects, both scientific and practical, are pursued. 


esis last summer the National Research 
Council of Canada held open house at its labora- 
tories in Ottawa, giving friends and guests an 
opportunity to inspect one of the largest aggre- 
gates of diversified scientific research in the 
world. The Council's annual expenditure is in the 
neighborhood of $15 million, present capital 
investment is more than $35 million, and a staff 
of 2000 works in 15 large and modern buildings 
standing in 400 acres, 

Typical of the scientific investigations being 
carried on in the metallurgical department are 
the preparation of sapphire and ruby crystals by 
the Verneuil burner technique, measurements of 

*Bronze Foundry Consultant and 


Consulting 
Editor for Metal Progress 
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the magnetic susceptibility of silver and copper- 
base alloys and preliminary work on the mathe- 
matical techniques necessary for calculating the 
Hartree self-consistent field of the monovalent 
gold ion. In the preparation of silver catalysts for 
the oxidation of ethylene, a method has been 
found whereby silver can be coated with calcium 
directly. 

Two examples of more practical projects are 
an improved method for the production of zir- 
conium and the production of high-purity ingots 
of germanium. The zirconium project is part of 
M. Pidgeon of 
the University of Toronto. It is based on the 
Kroll process, with some modifications aimed at 


simplifying the small-scale apparatus and_pos- 


a program organized by Prof. L. 





sibly improving the product. Zirconium sponge 
is produced, about 5 to 6 Ib. per run, with an 
average oxygen content of less than 0.1% and a 
hardness of about Rockwell A-46. This metal is of 
particular interest as a structural material for 
nuclear reactors 

The second item was undertaken in co 
operation with the Radio-Electrical Engineering 
Division to supply high-purity germanium for 
measurements needed to 


electrical property 


supply the ever-increasit demands for tran 


1 
sistors. For these tiny precision elements, the 
metal must be purified to a maximum of one 
foreign atom to each 100 million germanium 
atoms. As little as one part of impurity in 10 
million leaves the germanium too highly conduc 
tive for transistor purposes 

Purification is done by “zone melting’, which 
depends on the fact that the impurities “preter 


molten metal to solid metal. Progressive melting 


of a small bar of germanium drives the impurities 
to the end of the bar 


the process repeated until only one part in a 


which is then cut off and 


billion of impurity is present. This, however, is 
too pure for the purpose and so a controlled 
amount of material is added at the next stage 
The germanium at this point is polyerystalline 


lo obtain the desired single crystal. the metal is 


2). A small 
1S dipped in the 


melted in a special furnace (Fig 
seed” crystal of germanium 
molten metal and slowly lifted. The germanium 
freezes to the seed and after several hours of 
slow motion a long single crystal is formed which 
prov ides enough vermanium for several thousand 
transistors. 
Administration — All the laboratories are undes 
the general direction of the advisory body of 


the National 


present composed of 21 members responsible to 


tesearch Council which is at 


a committee of seven cabinet ministers. The 
advisory council has final control of all grants 
and scholarships, but is responsible for broad 
policy only in the operation of the laboratories 
divisions and two 


There are eight laboratory 


regional institutions — the Prairie Regional Lab 
oratory in Saskatoon and the Maritime Regional 
Laboratory in Halifax. The divisions in Ottawa 
cover applied chemistry, pure chemistry, physics 
Tre’ hanical 


applied biology, medical research 


engineering (including aeronautics radio and 


electrical engineering, and building research 
Most metallurgical research is carried on in the 
Applied Chemistry Building. The building re 
search division follows many angles that do not 
appeal to be directly associated with the erection 


of structures. For instance, corrosion is studied 
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with special reference to domestic hot water 
tanks and their reaction to the various waters 
found in many parts of Canada. There is a soil 
mechanics section, and a snow research section. 
The titles of the other divisions mentioned above 
speak for themselves. 

The main objective of the National Research 
Council is to stimulate all phases of applied and 
fundamental research in Canada and to link 
science with industry. How this is done can be 
illustrated by a typical request sent in by the 
Canadian Arsenals Limited. In modern ammu- 
nition, it is imperative that certain safety features 
are not by some mischance left out of a com- 
pleted component, yet it is not easy to check the 
whole assembly to determine whether the safety 
device is included. In certain ammunition the 
safety feature hinges on the presence of a tiny 
copper ball which prevents a backward blast 
which might injure the gun crew or damage the 
gun. X-ray inspection will tell the story but it is 
costly and time-consuming, especially on a 
production line. 

N.R.C, solved the problem by what is believed 
to be the first instance in history where mass- 
production items have been “pre-cooked” in an 
atomic pile. The copper balls were exposed to 
radiation at the Chalk River nuclear reactor. The 
radioactivity of copper is very short, but there is 
a small amount of silver in the copper used which 
could induce a small amount of temporary radio- 
activity — enough for the purpose but safe for 
human handling. The components to be tested 
are carried by conveyer belt over a detector 
developed by the National Research Council 
which passes those components that contain the 
safety ball (as evidenced by radiation) and 
rejects any that do not. Should the detector 
itself fail to work the operation stops until ad- 
justments are made, 

Another important part of the work of the 
Council is the administration of a system of 
grants and scholarships to stimulate research in 
the universities, and to provide students with 
post-graduate help. Some $2,000,000 annually is 
distributed. 

\ division of administration is responsible for 
general services, personnel, distribution of scien 
tific journals, and awards. Other services include 
the library unit, and liaison offices in Ottawa 
Washington and London which are responsible 
for informing the researchers as well as Canadian 
industry in general about new technical develop- 
ments. Field officers of N.R.C. are stationed in 
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Apparatus for the Produc 
tion of Germanium Single Crystals 


the principal manufacturing districts. The patent 
section cooperates with Canadian Patents and 
Development Limited, a Crown corporation 
which arranges licensing of patents on inventions 
originating in the N.R.C. laboratories, as well as 
other ugencies. Profits from licensing arrange 
ments are assigned to the Council for further 
research and development. 

The ever-increasing number of inquiries from 
large and small industries attests to the success 
of the N.R.C. in bringing research and industry 
together. This does not mean that industry is 
discouraged from developing its own research 
organization; on the contrary it is urged to do 
so. If the industrial problem is of national con 
cern the N.R.C. bears all the cost; if it rates 
something less than this the cost may be divided 
between industry and the Council; when the 
problem is of special interest to one company 
and no facilities are available elsewhere in 
Canada, the N.R.C. may undertake the research 
on a fee basis, and the results become the 
property of the company. 

All this adds up to a very healthy scientific 
contribution to the allied cause. S 





Skin Milling 
by Chemical Solution 





By MANUEL C. SANZ* 


Hot alkaline baths under adequate control can dissolve aluminum alloys 
at uniform rates and at such speeds as to compete with skin milling, 
and to open new avenues in airframe construction and parts design. 


Ll. IS WELL KNOWN that manufacturers of 
airframes go to extraordinary lengths to elimi- 
nate useless weight from their structures. This 
has always been true. Perhaps this has received 
more emphasis since we have been required to 
build very large or very fast craft or those with 


maximum ceiling or flying range 


even those 


where all these requirements are set. For these 
it has frequently been necessary to mac hine long 
members of Varying cross sections, or even to 
taper-mill wide sheets so they will be thick along 
For this 


large and expensive machinery is necessary 


one edge and thin along another very 

During the experimental development of a 
welded part in North American's aerophysics de- 
partment, it was necessary to reinforce or thicken 
the metal along the joint. The sheet was Alclad 
2024-T3 (24S-T3) 60,000 psi. tensile 


strength. Heliare welded joints broke alongside 


with 


the weld at about 45,000 psi. The problem was 
to increase the thickness at the weld somewhat 
more than 33% so the joint would be stronger 
than the sheet. The situation is shown in Fig. 1. 

\ large skin mill could of course thin the sheet 
as required, but some thought was given to suit- 
able and less costly alternatives, leading to the 
idea that the surplus metal could be eaten away 
chemically by a process of deep etching. Later 


studies have developed a thoroughly practicable 


Fig. 1 — Design of Welded Joint Equal 
in Tensile Strength to Adjoining Sheet 


Weld an 











Transition Zone 
45 000 Ps: 


Sheet, 60,000 Ps: 


process of this sort which has been named “chem 
milling”. The sheet was partially masked with 
a chemically resistant coating and submerged in 
a hot alkaline solution which removed metal in 
the unmasked success has 


areas. Commercial 


resulted because there are now available (a) 
new organic coatings and tapes resistant to hot 
alkaline solutions, (b) compounded or modified 
etching solutions which etch uniformly and with 
out changing the physical or chemical properties 
of the remaining metal, and (c) perfected meas- 
uring and controlling equipment (electronic ). 

The chemical composition of the solution 
( based on strong alkalinity ) is enhanced by addi- 
tions to produce smoother surfaces, more uniform 
action, better wetting, and easier disposal of 
The 


hydrogen and alumina result. 


byproducts exothermic, and 


reaction 1s 


Masking Devices 


Various methods have been studied for mask 
ing those portions of the aluminum sheet, forging 
or extrusion which are to retain their original 
thickness. In order of greatest economy they are 

1. Templets may be used for parts which have 
no cross ribs or stiffeners. The tooling consists 
of a pattern plate and a rubber seal, both of 
which have the design cut out; a base plate; and 
metal gaskets, as illustrated in Fig. 2. Masking 
panels or templets may be held with clamps, 
bolts, or by vacuum; they may also be used with 
parts of simple curvatures. Obviously, they must 
be made of materials unaffected by the etching 
solution. The economy of this method results 
from its simplicity — that is, there is no need for 
spray painting baking or removing any masking 


compound after etching 


Materials Research and Process 
North American Aviation, Inc Calif 


*Group Leader 
1 pt 


Downe, 
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2. Adhesive tapes are satisfactory where it is 


necessary to chem-mill to different depths in one 
panel, inasmuch as the tape can be easily stripped 
off progressively after etching has been started 
on the deepest sections (see Fig. 3). Tape may 


also be used. to 


protect: any 
handling in or out of the tank. 


coating during 

3, Paints, chemically resistant, may be sprayed 
or brushed on. Templets are of course necessary 
Klexible ones will serve for contoured panels for 
sandwich construction like the ones in Fig. 4 
(although such items must be 
to fit the etching tanks ). 


of such size as 


RUBBER SEAL 
ee 


GASKET © 


OL iE —- 
PATTERN PLATE § 


TFemplet or Mechanical Masking Tool. The 
sheet to be etched is laid over the pattern plat 
and a stiff base plate bolted down 
the pattern plate 


lig. 2 


Openings in 


locate areas for “chem-milling 


hig 3— Panel “Step-Etched” — After 
Masking With Tape. The 0.032-in. areas 
were bare; the tape on the 0.040-in. area 
was removed carly in the process, and 
the tape on the 0.076-in. areas at half 


time. Edges were masked at all times 


lig. 4 
for use im 


Contoured Panels 
Sandwich 


Matched 


Construction 


Other methods which clearly are applicable 
are the silk-screen process, photosensitive or- 


ganic coatings, and preferential electroplating 
Controls 


The amount of metal removed during chem- 
milling is determined while the part is in the 
tank, and it is removed when the proper gage 
thicknesses are reached. The simplest method 
although not suitable for plant operation, is to 
remove the part at intervals and measure the 
thickness. Another device used in the experi 
ments is to immerse a small sample of the same 
thickness and measure it at various intervals. 

More reliable and accurate controls have been 
constructed for factory operation. These are 
based upon circuits that ring an alarm and trigger 
a mechanism to remove the sheet from the tank 
when the desired depth has been obtained. 

Other devices are being developed to control 
the rate of immersion into the etching tank to 
obtain an accurately tapered part. 

Another electronic control has also been de 
signed to regulate the etching rate and adjust 


the chemical concentration in the solution 
Properties of Chem-Milled Metal 


\luminum parts have been etched in process 
without known detrimental effects, for such pur 
poses as cleaning before welding, cleaning of 


forgings after heat treatment, and for decorative 
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Fig. 5 — Representative Surfaces, Magnified Five 


Times. Left is machine-milled; center is ma 
chine-milled and polished; right is chem milled 


purposes This experience would imply that the 


chemical physical and mechanical properties 


ire unchanged. Results of tests to date made on 
chem-milled parts confirm the above indication. 

Phe finished parts require no further work such 
as sanding and polishing. Roughness of etched 
surfaces is on the order of 50 to 60 micro-inches 
Figure 5 compares machine milled, milled and 
Caretul 


microscopic examination finds no chemical attack 


polished, and chem-milled surfaces. 
at grain boundaries and no change in chemical 
composition at the surtace 

Bend and Fatigue Tests — The type of etchant 
has a marked influence on bend and fatigue test 
results. improperly formulated etchants leave 
rough surfaces, which in turn lower the fatigue 
limit or bend radius. Proper etchants produce 
parts meeting engineering spec ifications for mini 
radius of 3t for 0.032 to 
0.068-in. thickness At a bend radius of 2t 


which test exceeds the requirements of most 


mum bend that is 


engineering standards, the machine-milled sheet 
showed better characteristics 

Flexural fatigue tests conducted on parent 
chem-milled, and = machine milled aluminum 
sheets at stresses of 38,000 and 48,000 psi indi 
cate that the chem-milled specimens are com 
parable to the parent and slightly better than 
the machine milled specimens at the 48,000-psi 
stress level. Test data are shown in Fig. 6 where 
each plotted point represents the average of ten 
specimens. The differences are so small as to be 
hardly significant 

Tensile tests on the etched clad 2024 (24S) 
sample show increased strength, as would be ex 
pected due to the removal of the lowe strength 


cladding on one side of the spec imen 


Milled One Side, Milled Side Up 
= Milled One Side, Milled Side Down 
T 
+ 
rPorent 
-Chem- Milled 
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Fig. 6 — Flexural Fatigue Tests (Averages for Ten 
Specimens Show no Significant Differences Be 
teeen Chem-Milled and Machine-Milled Specimens 


ULTIMAT! ELONGATION 
60,000 psi 12 1; 
61.700 14.7 


SPECIMEN C,AGI 
Parent 0.125 in 
Etched 0.035 


Corrosion — No extensive corrosion tests have 
vet been run. Since microstructural examinations 
have never shown any intercrystalline attack, no 
change in the resistance to natural environments 
iS antic ipated 
Chem-milling, however, offers an easy means 
for corrosion protection. Hf machine milled areas 
must receive a chemical treatment, the unmilled 
areas of clad sheets must be masked to protect 
them from surface treatments, which might inter 


fere with welding. In the chem-milling process 


however Sti h areas are already masked: the parts 


requiring surface treatment go directly into the 


surface treating tank 
Advantages and Disadvantages 


Chem-mill 
ing can be performed after forming operations 
difficult and 
limited to very slightly contoured parts 


Engineering Design Advantages 
whereas machining is extremely 
direc 


Chem-milling is not limited by shape 
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Fig. 7 —Heater Panels of Various Designs 
Show Adaptability of Chem-Milling to Com- 
plex Shapes and Comparatively Sharp Corners 


tion of cut, or limiting radius of cutters. Complex 
shapes, broad or narrow cuts, and comparatively 
sharp corners may be made in one operation, as 
indicated by the heater panels shown in Fig. 7. 
The same applies to aircraft forgings (as de- 
scribed in the August issue, p. 88, by A. H. Peter- 
sen) with webs which must be thinned beyond 
the limits of die pressing or removed entirely. 

Chem-milling can be done on either or both 
sides of a sheet simultaneously. Machine cutting 
on one side at a time usually warps the part. 

Light-weight designs of unconventional nature 
appear possible. Sandwich construction ( Fig. 4) 
appears more feasible “lands” can 
be left on a panel wherever attachments are to 
be made. Stiffeners can be produced integrally 
with the skin. 

The process also permits tapering of sheets, 
extrusions, hat sections, and other parts suitable 
as stiffeners, to transfer design stresses propor- 
tionally as required. 


, since heavy 


Economic Advantages —Chem-milling lends 
itself to automation and labor saving. No highly 
The basic equip- 
ment is already available in the plating industry 

The number of parts that can be etched simul- 
taneously is limited only by the size of the tanks 
thus offering tremendous manufacturing relief. 
This will be mentioned again, later in this article. 

No sanding or polishing 


skilled operators are re quired. 


either by machine 


or by hand — is necessary on chem-milled areas 
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Costs—First designs have been made for a 
complete department, based on a time schedule 
for one class of parts otherwise requiring three 
milling machines costing about $200,000 apiece, 
as installed. Preliminary cleaning, prior to mask- 
ing, is to be done in equipment already installed 
and consists of the following line of tanks: 

1. Solvent degreaser (180° F.) 

2. Hot alkaline cleaner (180° F.) 

Cold water rinse 
Chromic acid dip 
Hot water rinse (150° F. ). 

F rom here the cleaned parts go to a prepara- 

tion area, consisting of tables where the masking 


g 
may be done, a paint spray booth and a drying 
Thence the routing is through a new series 
of tanks, as follows: 

6. Alkaline etching tanks 


7. Cold water rinse 
8. Smut removal 


oven. 


9. Masking removal (some hand work ) 

10. Final hot water rinse (180° F.) 

It is estimated that the cost of the line, from 
No. 6 to No. 10 will be about $30,000. Space re 
quired will be about 5000 sq. ft. 

_Costs of metal removed, with no credit for 
byproducts, vary with the method of masking. If 
no masking is required (as in the manufacture of 
tapered sections) the cost per pound of alumi- 
num removed is $0.27. This is based on a cost 
of $0.18 per lb. of etchant. Machine milling costs 
at least $1.00 per Ib. 

When parts must be mechanically masked, the 
cost is increased by the labor of clamping and 
unclamping, plus part of the cost of the fixtures 
(which, by the way, have a very long life 

Tape and paint spray are next higher in cost. 
They are used only for parts of intricate design 
not economically machinable. A survey of chem- 
milling by spray masking versus machine milling 
of a production part showed $9.36 for chem-mill- 
ing as against $25.00 for machine milling per- 
formed in North American Aviation’s plant and 
$80.00 per part in 60 to 150-part lots for machine 
milling by a subcontractor. 


Conclusions 


The limitations and the future possibilities of 
this new chem-milling process remain to be de- 
termined. It promises to replace machine milling 
of many types of parts since it has been found 
to be faster and considerably cheaper. It also 
offers new design possibilities. 

At present one pilot plant is in operation and 
a production facility is being planned 8 











sFrespondence ius 


Concerning the Endurance 
Limit of Zirconium 


PirrsBuRGH 

In the April 1954 issue of Metal Progress, an 
item was published in the correspondence sec- 
tion that referred to the endurance limit of 
zirconium. The reported results may be appli- 
cable to a material which is cold worked an 
unknown amount, as was pointed out by the 
authors. the reported data are mis- 
leading, especially so since most of the low- 
stress specimens did not break within the limits 
of the gage section. 

Extensive work on the fatigue properties of 
zirconium and some zirconium alloys has been 
carried on at Westinghouse Atomic Power Div. 
and a summary report is to be published in the 
near future. A few results from room-temperature 
fatigue tests of annealed unalloyed zirconium 
are as follows: 

Yield strength (0.2%) 

Tensile strength 

Elongation in 3 in. 20% 

Reduction in area 33% 

Hardness, Vickers (30 kg.) 88 

Endurance limit, unnotched* 21,000 psi. 

Endurance limit, notched* 8,000 psi 

(K,) Stress concentration factor 3.5 

Fatigue ratio } 0.63 

(K,) Strength reduction factor 2 

at 10° cycles 1.4 
at endurance limit* 2.6 

Notch sensitivity index * 0.64 
* 107 cycles 
' Ratio for 

strength. 


* Ratio of unnotched fatigue strength to notched 
fatigue strength 


However, 


16,700 psi. 
33.300 psi. 


unnotched endurance limit to tensile 


— 
K, — 1 
F. Forscuer and J. J. Kearns 
Atomie Power Division 
Westinghouse Electric Corp. 


‘ Notch sensitivity index, q 


Barn Now Too Long 


Let's get this straight, and shake the whammy 
April 1954, footnote on 
p. 87, we said that a barn is 10** sq.cm. Lt. Com. 
Burpo in the August 1954 issue, p. 123, told our 
readers that a minus sign had been dropped from 
the exponent, but the whammy persisted and 
the sq. was dropped, making a barn a distance 


In Pahler’s article in 


rather than an area. Let us now quote from 
National Research Council's “Glossary of Nu- 
clear Energy Terms”, and hope that it gets into 
print correctly: 
Barn — A unit of area for nuclear cross section 
1 barn = 10~** sq.cm. 


Not What It’s 
Cracked Up to Be 


STANFORD, CALIF. 
, is of a weld 
with Inconel-X metal in which a crack 
developed. I showed this to a nonmetallurgical 
engineer and stated that it was an air nage 
of the Nile valley. He said, “That is strange; 
looks exactly like the Grand C anyon when I flew 
over it only a couple of weeks age.” 
We ton J. Crook 
Professor of Metallurgy, Emeritus 
Stanford University 


The accompanying micro, at 100 
made 





ELECTROMET 


TRADE-MARK 





YOU HAVE A CHOICE OF 


SIMPLEX low-carbon ferrochrome—containing 
maximum 0.010°;, or maximum 0.025°;, carbon. 
Available with silicon contents of 5.00 to 7.00% 
or maximum 1.50°;. 


SIMPLEX nitrogen-bearing, low-carbon ferro- 
chrome—in 2°/, and 5%/, nitrogen grades. 


Low-carbon ferrochrome—with carbon grades 
ranging from 0.02 to 2.00% maximum. 


Nitrogen-bearing, low-carbon ferrochrome — 
with grades containing 0.75 to 2.00°7 nitrogen. 


High-carbon ferrochrome—with carbon grades 
ranging from 3.00 to 7.00% maximum. 


Low-chromium, high-carbon ferrochrome — 
in maximum 5.00°;, and maximum 6.00°, car- 
bon grades. 


High-carbon ferrochrome—of 7.00; 
carbon content. 


minimum 


“SM" ferrochrome—containing 4.00 to 6.00% 
carbon. 


Exothermic ferrochrome and exothermic silicon- 
chrome. 


Ferrochrome-silicon. 
Ferrosilicon-chrome. 


Electrolytic chromium metal—with minimum 
chromium content of 99.00°;. 


Foundry ferrochrome—high- and low-carbon 
grades. 


Chromium briquets—each containing 2 pounds 
of chromium. 


The terms “Electromet,”” “Simplex,” and ““SM”’ are trade-marks of Union Carbide and Carbon Corporation. 
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39 GRADES 


From no other source can you get as many 
types of chromium products. ELECTROMET has 
35 different grades, and each is designed to do 
a specific job. Let one of our metallurgists 
advise on the grade best suited to your needs. 
He will be glad to assist you with any problems 
that you have on the production, fabrication, 
or use of quality steels, irons, and non-ferrous 
metals. Write or phone one of our offices, located 
in the principal steelmaking centers. 


ELECTRO METALLURGICAL COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [IS New York 17, N. Y. 
in Canada: Electro Metallurgical Company, Division of 
Union Carbide Canada Limited, Welland, Ontario 





Personal Mention___ 





Geoffrey M. Rollason 


G. M. Rotiason @, general man- 
ager of the die castings division of 
Aluminum Co. of America, has re- 
tired after 35 years with the com- 
pany. An Australian with a Bachelor 
of Science degree from Melbourne 
University in 1910, Mr. Rollason 
came to this country and enrolled at 
M. I. T., where he received a degree 
in chemical engineering in 1913. 
After a few years with the New Jer- 
sey Zine Co. and an army term, he 
joined Alcoa in 1919 as a re- 
search engineer at Cleveland, Eight 
months later he was named assistant 
director of research, and in 1920 
was appointed manager of the 
Cleveland foundry. In 1922 he be- 
came manager of the Detroit Works, 
and the following year was trans- 
ferred to Garwood, N.J., where he 
later became vice-president, direc- 
tor and then president of the Alu- 
minum Die Casting Corp., a former 
Alcoa subsidiary. In 1928 he be- 
came plant superintendent and later 
vice-president of the United States 
Aluminum Co., now an inactive sub- 
sidiary. He was named manager of 
Alcoa’s die castings division in 1933. 
Long a leader in the light-metal 
fabricating industries, Mr. Rollason 
is currently serving as president of 
the American Die Casting Institute. 
In World War II he served on the 
Die Casting Advisory Committee to 
the War Production Board. 
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Max W. Lightner 


Two @ members were involved 
in U.S. Steel Corp.’s recent reorgan- 
ization of technical personnel into 
three research groups. Named as 
assistant vice-presidents were JAMES 
B. Austin @, head of U.S. Steel’s 
research laboratory in Kearny, N. 
]., whose field will be fundamental 
research; Max W. Licutner @, 
manager of research and develop- 
ment, whose field will be applied re- 
search and development; and Ros- 
ent W. HoLman, assistant superin- 
tendent of the Gary sheet and tin 
mill, whose field will be operations 
research. A biographical apprecia- 
tion of Dr. Austin, currently national 
president of @, was published in 
Metal Progress for February 1954. 

Max Lightner has been with the 
group continuously since 1933, with 
the exception of two years when he 
served as vice-president of opera- 
tions and director of research for 
Heppenstall-Eddystone Corp. He is 
a graduate of Pennsylvania State 
College (1929) and received his 
Master's degree at Carnegie Tech., 
where he served as research engi- 
neer for the Metallurgical Advisory 
Board from 1930 to 1933. Mr. 
Lightner started with U.S. Steel as 
assistant to chief metallurgist, 
Homestead District Works (then 
Carmegie-Illinois Steel Corp.), and 
held various positions leading to 
manager of research and develop- 


ment for the entire corporation in 
1951. He is a past chairman of the 
Pittsburgh Chapter @, and received 
the David Ford McFarland award 
of the Penn State Chapter in 1950. 
He is a member of the Committee on 
Ship Steel of the U.S. Navy, of the 
American Iron and Steel Institute, 
and the American Institute of Min- 
ing and Metallurgical Engineers. 


Alexander Konzan @ has ac- 
cepted a position as chief metallur- 
gist at Joy Mfg. Co., Claremont, 
N. H. 


Edward J. Ramaley @, formerly 
in manufacturing research at Lock- 
heed = Aircraft Corp., Burbank, 
Calif., is now employed as a tool 
engineer in the tool development 
group of North American Aviation, 
Inc., Columbus, Ohio. 


G. S. Sangdahl @, until recently 
associated with the metals research 
laboratory at Case Institute of Tech- 
nology while studying for advanced 
degrees, has joined Chicago Bridge 
& Iron Co., Birmingham, Ala., as 
metallurgical engineer. 


Robert C. Mann @, after ten 
years at Hanford Works at Rich- 
land, Wash., with E. I. du Pont de 
Nemours & Co. and General Elec- 
tric Co., has transferred to Idaho 
Falls, Idaho, as supervisor, instru- 
mentation and controls, for the Air- 
craft Nuclear Propulsion Project. 


John B. Fetherlin @ has returned 
to the Duquesne, Pa., works of 
United States Steel Corp. after 
spending 14 months at the research 
laboratory at Kearny, N. J. His po- 
sition has been changed from proc- 
ess metallurgist to supervisor of 
physical metallurgy. 


S. S. Rice @, formerly chief 
metallurgist of the Massillon, Ohio, 
division of Ekco Products Co., has 
been transferred to the main offices 
of the company in Chicago, where 
he is assistant to the manufacturing 
vice-president. 


Peter J. Provias @, formerly 
foundry metallurgist and supervisor 
for the Cockshutt Farm Equipment 
Co., Ltd., Toronto, Ont., is now a 
metallurgical engineer with the de- 
velopment and research division of 
International Nickel Co. of Canada. 





PERHAPS YOU, TOO, CAN 
witH REVERE 


MAKE A BETTER PRODUCT 
EXTRUDED SHAPES 


This new Oxy-Acetylene welding torch is nota- 
ble for the use of Revere Extruded Shapes in 
free-cutting brass—and also for its light weight, 
good balance, and easy handiing. The connec- 
tion for the gas tubes is machined from a shape, 
and silver-brazed to the fluted handle, also a 
shape, which is in turn brazed to a shape that con- 
tains the needle valve controls. Another fluted 
shape is the mixer, and the same shape is also the 
source of the next part, which is a second mixer- 
Another shape forms the nut which attaches the 
nozzle to the assembly. The nozzle, by the way, 
is made of Revere Free-Cutting Copper Rod, which 
is upset, drilled, swaged to size, and then chrome 
plated. The manufacturer of this new torch came 
to Revere to learn about the possibilities of ex- 


truded shapes. 























a 
¢ 


New Model 30 Aircraft Welding Torch, made by 
National Welding Equipment Co., 218 Fremont 
St., San Francisco 5, Calif. The muitiple mixer 
design is patented. Weight, 82 oz. with medium 
nozzle. Made almost entirely from Revere Metals 
in extruded shapes ond rod. 


If you have a product whose design includes a 
part or parts calling for extensive machining 
along the longitudinal axis, such as flutings, 
curves, recesses, remember Revere Extruded 
Shapes. They can greatly reduce machining time, 
lessen scrap, lower production costs, and speed 
up output. See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


. a 
Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 


2 
2 
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SHENANG gaze? 


CASTINGS 


See typical 


Shenango-produced parts 


at the Metal Show 
BOOTH 2112 


iv 


: 


* 


».. KEY TO SAVINGS 


Flared bronze bushings, centrifugally cast and finish-machined by Shenango. 


SHENANGO Centrifugally Cast Parts 


Tellee-Made’ to your specifications 


big advantage you buy with every 

Shenango part is the assurance 

the part will give the longest possible 

wear... and if precision-machined 

by Shenango... you know it will fit 
perfectly on delivery. 


HERE'S WHY... 
(1) Shenango centrifugally cast parts 
are more uniformand pressure-dense. 
They are free from sand inclusions, 
blowholes and other often hidden 
defects. (2) You specify the type metal 
so the completed Shenango part is 
actually “tailored” to last longer on 


ALL RED BRONZES 
MONEL METAL 
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MANGANESE BRONZES 
NI-RESIST 


your specific job. (3) Modern machin- 
ing facilities and skilled workmanship 
give you semi- or precision-finished 
parts...precisely as specified, at 
minimum cost. 


FREE BULLETIN No. 150 covers non- 
ferrous metals; Bulletin No. 151 cov- 
vers Meehanite Metal, Ni-Resist and 
special iron alloys. Address... 


SHENANGO-PENN MOLD COMPANY 


Centrifugal Castings Division 
Dover, Ohio 


Executive Offices: Pittsburgh, Pa. 


ALUMINUM BRONZES 
MEEHANITE METAL 





Personals 


A. B. Kinzel @, who has been as- 
sociated with Electro Metallurgical 
Co. and its research in metals and 
ferro-alloys since 1917, has been 
made director of research for the 
seven major laboratories of the 
parent corporation, Union Carbide 
and Carbon Corp. A_ biographical 
appreciation of Dr. Kinzel appeared 
in Metal Progress in August, 1953. 


Jack G. Allen @ has been elected 
president, general manager and a 
director of Artisan Metal Works Co., 
Cleveland. Mr. Allen has most re- 
cently been vice-president and gen- 
eral sales manager of the Bingham- 
Herbrand Corp., Fremont, Ohio. 
Prior to this position he was vice- 
president of Plomb Tool Co., Los 
Angeles, and concurrently held the 
same position with Plomb affiliated 
companies, as well as being director 
of all foreign operations of the com- 


pany and its subsidiaries. 


Spencer H. Bush @ is now in 
charge of physical metallurgy re- 
search in the applied research sub- 
section, engineering department, of 
Hanford 
Atomic Products Operation for the 
Atomic Energy Commission near 
Richland, Wash. Mr. Bush was for- 


merly a metallurgist in the atomic 


General Electric Co.'s 


research subsection assigned to pile 
metallurgy problems. 


M. E. Cummings @ has resigned 
his duties as assistant vice president 
of operations of Crucible Steel Co. 
of America, Pittsburgh, to take over 
the directorship of the company’s 
new toolsteel research division at 
the Sanderson -Halcomb Works, 
Svracuse, N.Y. Other members of 
the research staff are Robert F. 
Spillett @, J. Robert Richards 
@, and Robert B. Ganley @. 


D. E. Knight @ has joined the 
general sales department of Haynes 
Stellite Co., a division of Union Car- 
bide and Carbon Corp., in Kokomo, 
Ind., and will be concerned primar- 
ily with development work on hard 
facing materials. Mr. Knight was 
production methods engineer at Cur- 
tiss-Wright Propeller Div., Caldwell, 
N. J., from 1941 to 1946, after which 
he joined Linde Air Products Co., 
another division of Union Carbide 
and Carbon Corp., as service engi- 
neer for the Unionmelt department. 





For Complete Details of 


“esi par ea a ( 
PSC 4 Weight BOXES - BASKETS POTS 


HEAT TREATING 
Equipment 
tS, 


9 


& 


es 


- TRAYS + RACKS - FIXTURES 
| - ) : . 


A. one of the originators and 
leading suppliers of light-weight welded alloy heat- RETORTS - MUFFLES 
treating equipment, The Pressed Steel Company 
offers you a wealth of experienced engineering 
assistance and production know-how. We believe 
you will find the new PSC Catalog 54 a helpful 
standard reference concerning equipment for every 
heat-treating purpose in metal-working plant, 
foundry and steel mill. 


Weigh Up to 2/3 Less. Save Time and Fuel — 
The featured light weight of PSC units can effect COVERS - TUBES Annealing 


impressive savings in fuel and heat-up time, as well 
as in furnace space. Installation records also show 
PSC sheet alloy equipment offers 2 to 7 times 
longer service life. PSC units are furnished in any 
size or design, and for any temperature up to 
2200°F. Being independent of any metal 
producers, we regularly fabricate the com- 
plete list of alloys. Send blue prints or 


write as to your needs. — ne ole eleeieoiee ee yr 
FURNACE TUBING Internal, External 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
vy w wv OFFICES IN PRINCIPAL CITIES 


“> 
ta 
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Personals 


Arvid N. Anderson @ was gradu- 
ated from the Colorado School of 
Mines in May, and is now employed 
by the Aluminum Co. of America as 
a junior metallurgist in the Cleve- 
land sand foundry. 


Owen M. Katz @, who received 
a B.S. degree in metallurgical engi- 
neering from Carnegie Institute of 
Technology in June 1954, is now 
employed as a research metallurgist 
at the Hazelwood laboratory of the 
Jones & Laughlin Steel Corp. 


Donald K. Fox @ has accepted a 
position with Westinghouse Electric 
Corp., and is a member of the stu- 
dent graduate training program in 
Wilkinsburg, Pa. 


John P. Frank @, since gradu- 
ation from the University of Wis- 
consin, is employed in the metals 
research laboratories of Union Car- 
bide and Carbon Corp. at Niagara 
Falls, N. Y. 


Earl J. Bleakley @, formerly as- 
sistant chief metallurgist for Jeffrey 
Mfg. Co., Columbus, Ohio, is now 
chief metallurgist for the Columbus 
Bolt & Forging Co. 





poco 


11] AMMONIA 
JW: DISSOCIATORS 


with HORIZONTAL Cracking Chambers 
are unconditionally guaranteed 


Our Bulletin Tells You — 


Cost-saving, better performance ap- 


plications for dissociated ammonia. 


10 advantages of dissociated 
ammonia over all other controlled 


atmospheres you have used. 


S&W ammonia dissociating process, with schematic 
flow diagram of installation we recommend for you. 
Specifications for standard S&W Dissociators with 
rated C.F.H. output from 75 to 2000. Larger capacities 


available on request. 





Get all facts about 
this efficient new- 
type equipment. 
Write today for your 
copy of Bulletin AD-1 


S&W unconditional 6-month guarantee that your 
Dissociator will produce rated output and will be free 


from defects in workmanship and parts. 


SARGEANT & WILBUR, INC. 
186 Weeden Street, Pawtucket, R. |. 





Electric and Fuel-Fired Furnaces * Atmosphere Generators © Gas Conditioning Equipment 
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Walter C. Kahn @ was recently 
elected vice-president in charge of 
engineering and _ industrial sales, 
Eastern Products Div. of the Okla- 
homa Steel Castings Co., Inc., Free- 
land, Pa. Mr. Kahn is also vice-presi- 
dent in charge of engineering for 
Bell Mfg. Corp. in the same city. 
Both companies are subsidiaries of 
American Steel and Pump Corp., 
New York City. 


William B. Wallis @, president 
of Pittsburgh Lectromelt Furnace 
Corp., has been given the University 
of Pennsylvania Distinguished Alum- 
nus Award for 1954 in recognition 
of his outstanding work in develop- 
ing and introducing the electric 
furnace for production of special 
alloy steel. 


Edwin H. Engel @ has joined 
Follansbee Steel Corp., Follansbee, 
West Va., as chief of quality con- 
trol. For the past five years Mr. 
Engel has been chief metallurgical 
engineer and assistant to the general 
superintendent of Compania de 
Acero del Pacifico, Huachipato, 
Chile. 


Paul Gordon @ has been ap- 
pointed as associate professor of 
metallurgical engineering at Illinois 
Institute of Technology, Chicago. A 
former research associate at M.I.T., 
Dr. Gordon was an assistant pro- 
fessor in metallurgical engineering 
at Illinois Tech before joining the 
faculty of the University of Chicago 
in 1951. 


Norman B. Pilling @, director of 
the Bayonne Research Laboratory 
of the International Nickel Co., Inc., 
has assumed new duties as assistant 
to the vice-president—manager of 
the development and research divi- 
sion in New York. W. Andrew Wes- 
ley, assistant director, succeeds Mr. 
Pilling as head of the laboratory 
with the title of manager. John T. 
Eash @, metallurgical supervisor 
and head of the ferrous castings sec- 
tion of the laberatory, becomes as- 
sistant manager. 


John W. Bolton @ has retired as 
chief metallurgist and research di- 
rector of the Lunkenheimer Co., 
Cincinnati, Ohio, and Marvin L. 
Steinbuch @, formerly assistant di- 
rector of the metallurgical research 
and testing division, has been 
named as his successor. 





Chase Copper Alloy Wire 


gives you these finer qualities... 








Chase wire combines high ductility with great 
tensile strength. Result: excellent spring proper- 
ties. Chase wire has great uniformity of set and 
temper. Result: it uncoils without time-wasting 

twists and tangles. Chase wire has precisely uni- 

form gauge...texture...color...is free from 
physical defects. Next time you need wire, ask 
for the finest...call your Chase wholesaler 
or the nearest Chase warehouse. 
Result: satisfaction! 


~~ te” 
~~ — ~ en 
— 
~ —= 
— 
~ 


= . — — 


\ 
a Write Today for Free Folder "Chase Cold-Heading 
® Extruded Brass and Copper Alloy Wire.” 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 
‘ 


los Angeles New Orieans = Providence 
CHASE NOW SELLS STAINLESS STEEL, TOO! 
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Personals 


Harold W. Miller @, formerly as- 
sistant general superintendent for 
the Carpenter Steel Co., Reading 
Pa., chief 


plant engineer. 


has been advanced to 


Alfred J. Brothers @ has been re 
with the 
Navy and has accepted a position 


leased from active duty 


as junior engineer with Consoli 
dated Vultee Aircraft Corp. in San 
Diego, Calif. 


Recent appointments to the staff 
of one of the Atomic Energy in- 
stallations operated by Carbide and 
Carbon Chemicals Co., a division of 
Union Carbide and Carbon Corp., 
include John I. Federer @ from 
University of Kentucky and Carl F. 
Leitten, Jr. @ from University of 
Notre Dame, as metallurgists; and 


Robert E. Clausing @ from Uni- 


versity of Cincinnati, Glenn E. Elder 
@, formerly with the University of 
Tennessee, and Robert E. Waugh 


@ from Cornell 


metallurgical engineers. 


University, 





at 


WATERBURY TOOL DIVISIO 


sub-ZERO treatment 


mm . . 
A 


OF VICKERS INCORPORATED 
WATERBURY, CONN. 


Used in conjunction with a con- 
ventional carburizing-heat treat- 
ment cycle, Sub-Zero treatment 
at this noted manufacturing plant 
showed three-fold advantages. 
Formerly, in the production of 
precision parts, distortion showed 
up after finish grinding, necessi- 
tating several grinding opera- 
tions. Now, Sub-Zero has elimi- 
nated the cause of distortion . . 
a single grinding operation is all 
that is required and production 
has increased. 


. Eliminates 
Distortion 


. Cuts Grinding 
Cost 


. Increases 
Production 


. - Boosts Tool Life 


In another department, purchased 
tools are routinely Sub-Zero treat- 
ed to increase service life. A cer- 
tain tap, for example, formerly 
was good for 5 to 20 holes; now 
it produces up to 250 holes... 
over 1000°/, added life! 


A new catalog gives complete 
technical data on Sub-Zero metal 
treatment . . . shows how you, too, 
can save. Write for your copy 
today! 


CINCINNATI SUB-ZERO PRODUCTS 


3930-R4 Reading Road 
Cincinnati 29, Ohio 


ME 
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Edwin C. Goetemann @ has been 
appointed district manager in the 
newly opened St. Louis offices of 
Universal-Cyclops Steel Corp. 


Carl McLaughlin @, formerly as- 
istant to the executive vice-president 
of Tube Turns Div. of National 
Cylinder Gas Co., has been named 
executive Tube 
Turns Plastics, Inc., a new company 
formed to 


vice-president of 


industrial 
plastic pipe fittings and custom- 
molded products. 


manufacture 


Latrobe Steel Co., Latrobe, Pa., 
has announced the appointment of 
R. C. Kohl @ as special sales rep- 
resentative in the Buffalo territory. 
R. A. Gleason, former sales repre- 
sentative, becomes district sales 
manager of the Buffalo office. T. A. 
Curtis @, sales representative at- 
tached to the Newark, N.J., sales 
office, will move to Rochester, N.Y., 
to become a resident salesman there. 
R. J. Tobey @, salesman for Mis- 
souri, will become a resident sales- 
man at Fort Wayne, Ind. 


Pfc. James F. Watson @ has been 
assigned as a metallurgist in the 
Shaped Charges Branch of the Bal- 
listic Research Laboratory at Aber- 


deen Proving Ground. 


The Carpenter Steel Co., Read- 
ing Pa., has appointed O. T. Thomp- 
son @ assistant branch manager of 
the Detroit territory, and R. A. 
Kokat @ assistant branch manager 
of the Philadelphia operations. Both 
men were prey iously sales engineers 
in their respective areas. 


Joseph B. Clough @ has been 
promoted from director of sales to 
vice-president—sales, for National 


Tool Co., Cleveland. 


Clayton D. Grover @, formerly 
vice-president, has been elected 
president of Whitehead Metal Prod- 


ucts Co., Ine. 


Robert M. Baird @, formerly with 
P. R. Mallory & Co., Inc., is attend- 
ing Purdue University where he is 
a full-time graduate 
and 


student in 


engi- 


chemical metallurgical g 


neering. 


D. C. Bertossa @, formerly re- 
search metallurgist with Wyman- 
Gordon Co., Worcester, Mass., has 
joined Chicago Bridge & Iron Co., 
Birmingham, Ala., as metallurgical 
engineer. 








THERE'LL BE 


MAGIC 


IN THE AIR... 


at the SCOVILL exhibit 
BOOTH 430 


National Metal Exposition, November 1 to 5, 1954, 
a Hall “‘C"', north wing, ground floor, 
International Amphitheatre, Chicago, Mlinois 


CO V LL MILL PRODUCTS 


BRONZE * NICKEL SILVER * ALUMINUM 


SCOVILL MANUFACTURING COMPANY ° MiLL PRODUCTS DIVISION ° WATERBURY 20, CONNECTICUT 


348C54 
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METAL PRODUCTS CORP. 


PRE-COATED ALUMINUM COILS 


ARE 








AMlodized 


WITH ALODINE® 


FOR EXTRA PROTECTION 





COLOR FUSED — 
Ready for End-Product Assembly 


Saves Labor — Time — Capital Investment 


Arrow Metal Products Corp. of Haskell, N.J. is the largest 
producer of pre-coated, color fused aluminum ceil. Alodizing 
with “Alodine’ has made possible its beautiful, durable, 
baked enamel finish, as well as its “Porcenamel’ thermo-set 
plastic finish for aluminum coil, and pressed and formed 
aluminum parts. 


Many prominent manufacturers rely on Arrow for quality 
pre-coated aluminum coils, ready for assembly into their 
finished products. 


If it's aluminum, be sure it's Alodized 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


CHEMICALS CHEMICALS 
Nee General Offices: Ambler, Penna. [ACP 
ESSES 


PROCESSES 
Detroit, Michigan Niles, California Windsor, Ontario 
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Personals 


E. A. Lampman @, for 12 years 
in charge of the Pittsburgh office of 
the Acheson Colloids Co., has 
been transferred to Rochester, N. Y., 
as territorial supervisor. 


Robert R. Penman @, formerly 
plant metallurgist for Macon Arms 
Inc., is now production metallurgist 
for Rem-Cru Titanium, Inc., Mid- 
land, Pa. 


Bryan McPherson @ has gradu- 
ated from the University of Ala- 
bama, and has joined the melting 
department of Sivyer Steel Casting 
Co., Milwaukee, Wis., as an appren- 
tice melter. 


Eugene H. Kinelski @ has joined 
the organization of Dwight-Lloyd, 
Inc., division of Sintering Machinery 
Corp., where he will be engaged in 
the research, development and sale 
of Dwight-Lloyd ore beneficiation 
plants and sintering and pyrolizing 
equipment in the metallurgical field. 


W. H. Reas @ is now in charge 
of chemical research with General 
Electric's Chemistry Unit, Engineer- 
ing Department, at the Hanford 
atomic installation near Richland, 
Wash. Mr. Reas has been respon- 
sible for developmental plutonium 
recovery facilities at Hanford. 


Chester A. Sellen @, formerly 
chief metallurgist and assistant to 
the general manager, has been ap- 
pointed assistant general manager 
and chief metallurgist for the Re- 
liance Div. of Eaton Mfg. Co., 
Massillon, Ohio. 


Walter L. Finlay @, manager of 
research for Rem-Cru Titanium, 
Inc., has been named a vice-presi- 
dent of the company. 


Harry J. Duffy @, formerly plant 
superintendent, Trent Tube Co., 
has been appointed manager of sales 
in the Wisconsin, Minnesota, and 
Michigan territories. 


George Perkins @, general direc- 
tor of products and applications for 
Reynolds Metals Co., Louisville, 
Ky., has been appointed director of 
the Aluminum-Magnesium Div. of 
the Business and Defense Services 
Administration, U.S. Department of 
Commerce. He will serve the Gov- 
ernment on loan from Reynolds and 
without compensation. 





URNACES FOR INDUSTRY! 


OVEN FURNACES—Over 40 different sizes, 
up to 48” x 120” hearth size. Fast heat-up 
Long service life. Low maintenance. Eco- 
nomical to operate. Temps. from 450 to 
3000” F. Bulletin D-7. 


AIR DRAW FURNACES — Many automatic 
control features. Easy to operate. Top heat- 
ing efficiency. Easily controlled within close 
temperature limits. Complete flame failure 
protection. Standord basket sizes up to 42” 
dia. Bulletin D-9, 


SALT POT FURNACES—Biast or atmospheric 
fired, circular or rectangular type. High com- 
bustion efficiency. Heavy construction. Close 
fem perature 
Complete range of sizes 


ee a 


Bulletin D-50 


NEW DOUBLE-CHAMBER DRY-HEARTH 
REVERBERATORY FURNACES—For conti 
vous hit 9 of " , ‘ and Pp Sel 
die cast work. High output. Separate hold- 
ing and melting baths. Bath capacities to 
1500 ibs. Bulletin C-80. 





FORGES—Rod-end and slot-type forges for 
variety of drop forge and light hammer 
operations. Range of standard sizes and 
types. Special forges built to your require- 
ments. Bulletins E-1 and E-3 


NEW TILTING REVERBERATORY FURNACES 
For melting brass, iron and aluminum. 
Many new production and metallurgical 
advantages. Low fuel cost. Power or hand 
tilting. Bath capacities from 300 te 4400 
Ibs. Bulletin C-90. 


SIX ECLIPSE FURNACES... PACE-SETTERS 
FOR HEAT-TREATING AND METAL MELTING 


Eclipse builds a complete line of standard furnaces and their individual 
combustion assemblies ... for gas, oil, or combination gas-oil firing . . . 
assuring you latest design, top heating efficiency, and one-compony re- 
sponsibility for a furnoce properly engineered to your job. Send coupon 
for details, today. 


Eclipse Fuel Engineering Co. 

1127 Buchanan St., Rockford, lil. 

Gentlemen: I'm interested in learning more about Eclipse 
Furnaces... 


Please send Furnace Bulletin No. 


/ 
CALL Your \ 


Please send Bulletin D, covering your complete line 


ENGINEER Firm Name 


Individual 


Address 


civascenceneiimnemiatseeninimnieieaial 


Eclipse Fuel Engineering Co., Rockford, Illinois 
Eclipse Fuel Engineering Co. of Canada, Ltd., Toronto, Ontario 


City 
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YESTERDAY 


TODAY 
TOMORROW 


CONTINENTAL 


Serves Industry Everywhere 


CompPLETE PLANTS designed, constructed, and equipped as an 
integrated unit for efficient and economical production. 


CONTINENTAL 


Tomorrow's Designs Today 
SPECIAL EQUIPMENT industrial furnaces, ovens, gas genera- 
tors, and dryers—all fuels—field or shop erected. 
PRODUCTION LingEs tailored to individual needs requiring mini- 
mum labor for maximum output. 


CONTINENTAL 


30 Years’ Extensive Experience 
insures prompt service in planning and production by ex- 
perienced engineers who know industry's problems. Our 
numerous sales and service centers keep in constant touch 
throughout all phases of the work 





Write for Booklet No. 135 
This booklet covers the scope of 
CONTINENTAL Service. It is well 
illustrated with views of CONTIL- 
NENTAL installations with descrip- 
tions of the equipment and the 
processes performed. 


CUNTINENTAL INDUSTRIAL ENGINEERS, INC. 


176 W. Adams Street, Chicago 3, Illinois 


5242 


DISTRICT REPRESENTATIVES 
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Personals 


Major Joseph E. Black @ has re- 
cently been transferred to the Pen- 
tagon, Washington, D.C., assigned 
with the Research and Materials 
Div. of the Office of Chief of Ord- 
nance, where he is working with the 
Deterioration Prevention Group. 


Martin L. Potter @ is working in 
the Central Alloy District of Repub- 
lic Steel Corp. in Massillon, Ohio, 
in the metallurgical laboratory as 
a stainless development metallurgist. 


Dan White @ has left the Na- 
tional Advisory Committee for Aero- 
nautics and is now offering a con- 
sulting service in Cleveland under 
the name of White-Simon, Scientists- 
Engineers. Mr. White's field is me 
chanical engineering, welding and 
fabricating, and Dr. Simon's is 
atomic physics. The firm will also 
have access to experts in various 
other fields as well. 


Herbert C. Beik @ is now district 
manager of the Chicago Office, 
North American Mfg. Co. 


Stanislaw T. Jazwinski @, for- 
merly chief research metallurgist, 
has been appointed director of re- 
search for Central Iron & Steel Co., 
Harrisburg, Pa., Phoenix Iron & 
Steel Co., Phoenixville, Pa., and 
Chester Blast Furnace, Inc., Ches- 
ter, Pa., all subsidiaries of Barium 
Steel Corp. 


Robert W. Bohn @, B.S. in Metal 
lurgical Engineering, Case Institute 
of Technology, June 1954, is em 
ployed at Sandusky Foundry & 
Machine Co., Sandusky, Ohio, as 


project engineer. 


Roland J. Berkol @ recently 
joined the metallurgical staff of 
Rotary Electric Steel Co., Detroit, 
as stainless service metallurgist. Be 
fore coming to Rotary he spent 15 
vears at the Rustless Div., Armco 
Steel Corp., Baltimore, Md., and, 
more recently, four years with Atlas 
Steels Limited, Welland, Ont., 
Canada. 


Jack A. May @, a recent graduate 
of the University of Washington, 
is employed as a junior research en- 
gineer in the material and process 
division at North American Avia- 
tion, Inc., El Segundo, Calif. 











| the automatic way 


_MURRAY-WAY the economical way 


(the. better way 


to POLISH... BUFF...GRIND... FILTER 


Whatever your job . . . whatever your problem . . . Murray-Way auto- 
matic equipment will do that job better and more economically. 


These are just a few illustrations of Murray-Way's success in beat~ 
ing production cost with the finest automatic equipment available. 


You can depend on Murray-Way engineering, Murray-Way experience, 
Murray-Way equipment to solve your production problems. 
A. Micro-Polish—Continuous Strip D. #51 Universal Polishing Head F. #72 Series Belt Polishing Head 


Polishing Installation —One of Several Standard 


B. Verticol-Ploten Conveyor Polishing Heads G. tatoning Stel Veit 


C. Horizontal-Platen Conveyor E. The Automatic, Self-Cieaning H. Six Micro-Polish Units in Series 
Compact Filter 


1G] | P. O. Box 180, Maple Road, E. U R R /s\\ { 


Birmingham, Michigan 
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POWDER METALLURGY 
can duplicate this part for 


MACHINED PART — I8¢ 
POWDERMET® part — 7¢ 





Don’t cut parts— Cast Costs! 


—with YALE Powdered Metal Parts 


When it comes to keeping 

roduction costs down, American 
industry turns more and more to 
powder metallurgy. For here are 
tough, accurate parts completely 
ready for assembly...that not 
only do the job more cheaply, but 
often better! 

With identical machined parts, 
most of the cost goes into the 
expensive machining operation. 
The price of one machined part 
will buy up to six of the same 
parts in powdered metal! 

Close tolerances, excellent wear- 


A qualified Yale & Towne engineer 
is available to discuss the advantages 
end limitations of powdered metal 
parts—right in your own plant! He 
will show you how powder metallurgy 
may cut costs in your production oper- 
ations. There is no obligation 

for this engineering counsel. 











TYPICAL PM PARTS 
Filters Gears 
Bearings Cams 
Switch Parts Keys 
Wheels Valves 
Sprockets Ratchets 
Pawls And many more 


Get your copy 
of this informative 
new booklet 
now! 
SrRaDE- MARK 
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0 Have a Yale & Towne Powdered Metal engineer call on me. 


ability, and controlled porosity 
are established Powdermet* vir- 
tues. Special properties— such as 
self-lubrication, or unusual elec- 
trical characteristics—can also be 
achieved. Alloys are available 
exceeding the tensile strength of 
mild steel. 

The answer to your pro- 
duction problems may well be 
Powdermet* parts...and Yale & 
Towne. For Yale & Towne has 
the experience and know-how to 
serve you best in this rapidly- 
developing new field. 


The world’s most famous key 
... symbol of industrial leadership! 


YALE & TOWNE 


MANUFACTURING COMPANY 


9335 Belmont Avenue ¢ Franklin Park, Illinois 


0 Send information on PM parts for attached 
specifications or drawings. 








Personals 


William J. Dell @, formerly met- 
allurgist for John Deere, Plant 
Works, Moline, Ill., is now the plant 
metallurgist for Arcade Malleable 
Iron Co., Worcester, Mass. 


Barry Goldblatt @ has received 
the degree of B. S. in chemical en- 
gineering from Lehigh University 
and is working towards his M. S. in 
metallurgical engineering at the 
University of Pennsylvania under 
the Barium Steel Corp. fellowship. 


Frederick Wellman @ has grad- 
uated from Grove City College and 
is now employed by the Bucyrus- 
Erie Co., Erie, Pa. 


Wallace D. Edsall @ has grad- 
uated from University of Pittsburgh 
with a B.S. in Metallurgical Engi- 
neering and is now working at Al- 
legheny Ludlum Steel Corp.'s forg- 
ing and casting plant at Ferndale, 
Mich. 


Vernon Verl Donaldson ©, for- 
merly chemical engineer and metal- 
lurgist with U.S. Bureau of Mines at 
Albany, Ore., and Redding, Calif., is 
now with Westinghouse Electric 
Corp., materials manufacturing de- 
partment, East Pittsburgh Works. 
His work involves the development 
of pilot manufacturing activities at 
the new Westinghouse plant under 
construction at Blairsville, Pa., and 
new project plans for other divisions 
of the company. 


William T. Hunt ©, formerly 
chief metallurgist of the Chrysler 
Delaware Tank Plant, Newark, Del., 
has been appointed chief metallur- 
gist of New Process Gear Corp., 
Syracuse, N. Y. 


Fred R. Sullivan @ graduated 
from Drexel Institute of Technol- 
ogy and reported to Ashland Div., 
Armco Steel Corp. in June, where 
he is now employed as metallurgist 
on the newly installed Zincgrip line. 


Joseph M. Fackelmann @, on re- 
ceipt of his B.S. in Metallurgical En- 
gineering from Case Institute of 
Technology in June, accepted a po- 
sition as metallurgical engineer with 
Battelle Memorial Institute. 


Robert D. Lofgren, Jr. @ has ac- 
cepted a position as president of 
United States Welding, Inc., Den- 
ver, Colo. 
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ALUMINUM DIE CASTINGS USED IN POWER MOWER 





Reynolds Increased Wire, Rod 
and Bar Capacity Helps Meet 
Screw Machine Stock Demand 


A new mill which has capacity to produce 
36 million pounds of aluminum wire, rod and 
bar products annually has been completed at 
Sheffield, This new mill, with 
130,000 square feet of floor apace, almost 
doubles Reynolds capacity for the production 
of these products—an important step toward 
keeping pace with many industry demands 
including the increased consumption of alumi- 
num screw machine stock which has tripled 
in tonnage in the past six years. In this con- 
nection, it is interesting to note that there are 
109,370 multi and single spindle screw ma- 
chines in the country today. 


Alabama. 


Reynolds offers a complete line of alumi- 
num screw machine alloys. They are excellent 
for screw machine work because, job for job, 
they machine at greater speeds and feeds— 
with standard tools, or with slight modifica- 


RPM Lawn-Boy 


Power Mower 





tions for the higher speeds. You can increase | 
production and cut material, handling and | 


shipping costs with strong, lightweight alumi- 
num that gives you three times the number 
of pieces per pound. 


me mee 


Rust-free aluminum often requires no fin- | 


ishing but, when needed, takes most of the 
regular metal finishes . 
choice of attractive anodized finishes in natu- 
ral tones and sparkling colors. 


For prompt delivery on aluminum screw 
machine stock plus design and fabrication 
engineering service, call the nearby Reynolds 
Office or Distributor listed under “ Aluminum” 
in your classified telephone directory. They'll 
also show you how you can increase your sales 
and save your customers money if you submit 
alternate quotations based on aluminum when 
other materials are specified. 


ee 


| Send for 124-page handbook, “Machin- 
ing Aluminum Alloys”, and index of 
Reynolds Literature. Free when re- 
quested on business letterhead. Write 
seen Metals Company, 2576 South 
Third Street, Louisville 1, Kentucky. 


| 
| 
! 
| 
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New Interlocking Ingot 
Introduced by Reynolds 
This unique ingot design— another Reynolds 


Aluminum first easily palletized, 
makes stronger bundles that arrive intact and 


is more 


are safer, easier to han- 
dle. Bundles 


double or triple stacked 


can be 
to provide shipping 
and storage economies. 
In addition, the greater 
surface 


area gives 


quicker melt down. A 





surface 
of 
trapped moisture and 
dirt. 


smoother top 


eliminates chances 


information call the 
Reynolds Office or Pig and Ingot Distributor 
listed under “Aluminum” 


For more complete 


in your classified 
telephone directory or write direct. 








New RPM Lawn-Boy Uses Aluminum Die Castings for 
Light Weight, Strength, and Production Economies 


The new Lawn-Boy Power Mower, made by the RPM Manufacturing 
Company of Lamar, Missouri, offers an outstanding example of how die cast 
aluminum parts benefit both manufacturer and consumer. Mower housing, 
incorporating a 45 cubic inch muffler, engine shroud and wheels are all die 
cast with Reynolds Aluminum. Die cast aluminum engine parts include starter 
pulley, flywheel, armature plate, crankcase, reed plate, carburetor, piston, 
connecting rod and sub base, all shown in the cutaway illustration, 


“Primarily, aluminum was chosen because 
it offers excellent durability with considerably 
less than half the weight of a comparable steel 
casting,” says the RPM Company. “This 18" 
Lawn-Boy weighs only 37 Ibs., but if the same 


| mower were made of steel, it would weigh an 


estimated 93 Ibs., 4 oza. 
“Also, much 
less readily, thus producing a mower that 


aluminum transmits sound 
absorbs rather than amplifies engine noise. 
From the production standpoint, aluminum 
is easily cast and lends itself well to difficult 
contours. It is less expensive both in design 
and production, It has what production men 
call “machineability’. Because of its natural 
| attractiveness and weather resistance, many 
| aluminum parts need not be painted.” 
Remember—for die castings or any other 
}aluminum parts, the assistance of Reynolds 
engineering and styling service is available 


without obligation to help manufacturers 


make full use of aluminum'’s many advan- 
tages. Consult Reynolds Specialists on your 
next Call the 
Reynolds 
Distributor listed under “Aluminum” 


design or redesign project. 
Reynolds Office or your nearby 
in your 
classified telephone directory. Or write Rey- 
nolds Metals Company, 2576 South Third 


| Street, Louisville 1, Kentucky. 
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Aluminum Foil Protects 
Mainsprings of Watches 


Aluminum foil, popular in homes as a pro- 
tective wrapping material, is finding increasing 
application in industry. A new use is reported 
by Hamilton Watch Company, Lancaster, 
Pennsylvania, who wraps trays of its Dynavar 
mainsprings in foil before heat-treating. 

The Reynolds Wrap is used as a precau- 
tionary measure to keep the springs clean 
until placed in a vacuum furnace, and to pro- 
tect the springs’ bright finish from possible 
oil or vacuum leaks which might cause dis- 
coloration during the four hours they are 
heat-treated in the furnace. 

The watch firm also uses the foil to protect 
its dies, tool steel parts, and machined com- 
ponents during tempering. Wrapping the parts 
in Reynolds Wrap before tempering at tem- 
peratures below the melting point of the wrap 
prevents atmospheric discoloration and con- 
tamination of the parts. This retains the 
bright finish of the heat-treated parts and 
eliminates a cleaning operation which might 
otherwise be necessary. 

For more information on aluminum foil as 
a protective industrial packaging material, 
write Reynolds Metals Company, 2576 South 
Third Street, Louisville 1, Kentucky. 





Reynolds Do-It-Yourself 
Aluminum Used in Plant 
Maintenance Projects 


Reynolds Do-It-Yourself Aluminum, a spe- 
cial type of aluminum alloy primarily for 
home maintenance and improvement projects, 
is also being used in plant maintenance work. 


Reynolds Do-It-Yourself Aluminum can be 
worked without special tools. You can saw it, 
plane it, joint it, shape it and drill it with 
standard woodworking hand or power tools. 

Reynolds Do-It-Yourself Aluminum also 
has the rustproof qualities, permanence and 
attractiveness of regular aluminum. 

Reynolds Do-Jt- Yourself Aluminum is 
available in tubing, rods, bars, angles, plain, 
embossed and perforated sheets, screws and 
other fasteners. 

Chances are, this amazing new material can 
be put to work in countless maintenance and 
improvement projects around your plant. For 
a complete package assortment of Reynolds 
Do-It-Yourself Aluminum, see your hardware 
supply house. Individual items are available 
at hardware and building supply dealers. For 
full details write Reynolds Metals Company, 





Press Parts From Reynolds Aluminum Fabricating 
Service Help Give You the Most From Your Designs 


Appliance, automotive, houseware and many other manufacturers in widely 
diversified industries are relying on Reynolds Aluminum Fabricating Service 
for the production of aluminum parts ranging from a small aluminum tumbler 
to a one-piece 12’ by 4 8” aluminum boat hull. 





Reynolds A545 Alloy 
Benefits Tank Industry 


An aluminum-magnesium alloy of particu- 
lar interest to the tank industry is now avail- 
able from Reynolds Metals Company. This 
alloy, A545, is available as sheet and plate in 
the annealed and intermediate (work hard- 
ened) tempers. It has properties between 52S 
and 56S with mechanical properties somewhat 
higher than those of 525 and in some tempers 
comparable to those of 618-T6. 

The excellent corrosion resistance, welda- 
bility and strength of A54S make it ideal for 
tank construction of all types, especially those 
required to hold pressure. It has been found 
that the high strength of welded A548 makes 
possible the use of lighter gauges in the manu- 
facture of pressure vessels, thus reducing 
material costs. Several tank manufacturers 
have indicated that material cost reductions 
effected by going to A5AS are in the neighbor- 
hood of 20%. 

Ammonium nitrate fertilizer tanks, trucks, 
trailers, tank trailers, ships and other welded 
assemblies are a few of the places where the 
A5AS alloy offers definite advantages. 

Vor full details call the Reynolds Office or 
Distributor listed under “Aluminum” in your 
classified telephone directory. For your free 
copy of the 130 page handbook, “Aluminum 
Structural Design,” and a complete index of 
other literature, write on business letterhead. 
Reynolds Metals Company, 2576 South Third 
Street, Louisville 1, Kentucky. 





Aluminum Advantages Aid 
Pulp and Paper Industry 


An increasing interest in the use of alumi- 
num in the pulp and paper industry is being 
shown by mill operators and management be- 
case of aluminum’s light weight, resistance to 
corrosive fumes and low maintenance costs. 

Aluminum and its alloys are being used in 
the plants for ventilating ducts, screen covers, 
walkways, railings, ladders, bus bars, suction 
boxes, conduit and pipe lines for nitric acid 
and distilled water. In the woods and logging 
divisions, aluminum logging chutes and flumes 
are being used successfully. 

There are serious corrosion problems in this 
industry, not only with the equipment used 
for the chemical production of pulp but with 
the metals used in the plant structure. While 
such members are not in actual contact with 
the processing liquors they are subjected to 
the action of chemical fumes, dusts, dirt and 
moisture. Chemical dusts and dirt deposited 
on a metal may stimulate corrosive attack 
because they can retain moisture and some 
may even become liquid by absorbing mois- 
ture from the air. Aluminum’s resistance to 


2576 So. Third Street, Louisville 1, Kentucky. } these contaminants is well known. 


Printed in U.S.A. 


In two plants alone, Reynolds offers 128 
presses including mechanical presses from 2 to 
1700 tons and hydraulic presses from 300 to 
5000 tons. Reynolds can furnish press parts 
from simple blanks to 
deep drawn parts of 
large area; from very 
thin to the thickest 
aluminum that can be 
drawn. 

If your designs call 
for aluminum parts 
that require blanking, i : 
punching, drawing, Aluminum Pitcher 
forming, stamping, and Tumbler 
piercing, or other press 
operations, Reynolds 
Aluminum Fabricating 
Service can produce 
these parts to your 
specifications. 

The great variety of 
Reynolds specialized 
equipment permits you 

P “mer ya to obtain the economy 

Truck Whee of the machines best 
suited to your purpose without making the 
tremendous capital investment in equipment 
and added plant capacity which would other- 
wise be required. Rey- 
nolds quality control 
from mine to finished 
product and Reynolds 
experienced design and 
engineering service go 
hand in hand with these 
facilities to assure you 
the most from your 
designs. 

For full details call 
your nearby Reynolds 
Office or write to Reynolds Aluminum 
Fabricating Service at the address below. 


Aluminum 


Deep Well Cooker 


Aluminum Medical Chest 


arrears 


A free 24 page “Catalog of Facilities” is 
available by writing Reynolds Alumi- 
num Fabricating Service, 2065 South 
Ninth Street, Louisville 1, Kentucky. 
Other catalogs covering Appliance Parts 
and Roll Formed Shapes are also free 
on request. 
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Phase Relationships in 
the Al-V Alloy System* 


His STUDY represents an investiga- 

tion of the aluminum-vanadium 
system covering the entire composi- 
tion range. It was shown that the 
solid solubility limit of vanadium in 
aluminum is 0.37% vanadium at 
660° C. (1220° F.) and lower tem- 
peratures. Four intermediate peri- 
tectic phases have been identified 
from microstructures and X-ray data. 
These phases are: « aluminum-vana- 
dium, identified as Al,,V ‘14.6% V), 
which exists at about 14% vanadium 
and undergoes peritectic transforma- 
tion at 685° C, (1265° F.); @ alumi- 
num-vanadium, identified as AlgV 
(23.9% V), which exists at about 
24% V and undergoes peritectic re- 
action at 735° C. (1355° F.); 

aluminum-vanadium, previously 
established as Al,V (38.6% V), 
which undergoes peritectic trans- 
formation at 1360° C. (2480° F.); 
and the fourth, 6 aluminum-vana- 
dium, identified as AlpV, (54.2% V), 
which occurs at approximately 56% 
V and undergoes peritectic trans- 
formation at 1670° C. (3038° F.). 
The vanadium-rich section of the 
diagram is represented as a region of 
extensive solid solution of aluminum 
in vanadium extending to 70% V. 

In discussing their results, the 
authors state that the phase rela- 
tionships near pure aluminum at its 
melting point may not be properly 
represented in the diagram. The 
heating and cooling curves for the 
5 and 10% vanadium alloys had dis- 
tinct breaks at 1220° F., and the 
method of analysis was not suffici- 
ently accurate to determine whether 
the transformation was eutectic or 
peritectic in nature. 

The location of the solvus for the 
vanadium region of the diagram was 
determined by X-ray diffraction 

*Digest of “The Aluminum-Va- 
nadium Alloy System”, by O. N. 


Carlson, D. J. Kenney and H. A. 
Wilhelm, @ 1954 Preprint 1. 
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studies of six alloy compositions in 
the solid solution region for the rela- 
tionship between the lattice constant 
of vanadium and atomic percentage 
of aluminum in solution. Single crys- 
tals of some of the phases, derived 
from slowly cooled castings, enabled 
very accurate X-ray analytical work. 

There appears to be a slight tend- 
ency for a maximum in the solidus 
at 98 to 99% vanadium. This dis- 
crepancy, however, may result from 
impurity effects or scatter due to in- 
accuracies in the measurements. 

Alloys were prepared from mas- 
sive aluminum having a reported 
purity of 99.9% and vanadium pre- 
pared in the authors’ laboratory by 
the reduction of vanadium pentoxide 
with calcium. All alloys were pre- 
pared by arc melting 10-g. samples 
of the vanadium and aluminum sev- 
eral times and inverting the ingots 
between melts. In the range 0 to 30% 
vanadium, where alloy segregation 
was usually more pronounced, the 
alloy ingots were cold pressed, se« 
tioned into small pieces and given 
another series of arc meltings. Some 
aluminum usually volatilized during 
the preparation of the vanadium-rich 
alloys (to the extent of 1 to 2%). A 
peculiar phenomenon occurred in 
the range of 40 to 60% vanadium 
which prevented accurate determina- 
tion of the nominal composition of 
the alloy — during 
solidification, alloys would 
shatter and sometimes explode with 
considerable violence. 


cooling after 


these 


vacuum heat 
treatment was given most of the 
samples after cold working. Quench- 
ing experiments were carried out by 
annealing the alloy specimens, ad- 
mitting helium into the system at 
temperature and quenching in water. 

The phase diagram was construct- 
ed on the basis of microscopic, X- 
ray, and thermal data. Examination 
of the samples under polarized light 
proved differentiating 
phases since two of the four inter- 
mediate phases were anisotropic. 
Phase identification was carried out 


A homogenizing 


useful in 


using X-ray diffraction data derived 
from Debye-Sherrer patterns. 

Because of the reactivity of the 
alloys, thermal data were obtained 
from samples treated under vacuum 
or inert atmosphere. Solidus points 
above this temperature were deter- 
mined with an optical pyrometer on 
samples heated by either induction 
or internal resistance. 


R. L. FotkMaAn 


Effect of Carbon 
and Nitrogen on 


Martensite Hardness” 


TT" MAXIMUM attainable hardness 

of low-carbon high-alloy steels, 
such as the stainless 
types, is commonly observed to be 
somewhat greater than would be 
predicted from the Burns, Moore, 
and Archer relationship between 
carbon content and martensite hard- 
ness. The work described in this 
paper was carried out to evaluate 
the relative importance of several 
possible explanations for this dis- 
crepancy. 


martensitic 


Two factors were found to be 
responsible, First, higher hardnesses 
can be obtained in steels with less 
than 0.10% carbon and 0.01% nitro- 
gen than the Burns, Moore, and 
Archer relationship would indicate. 
Second, the attainable hardness is 
shown to be a function of nitrogen 
as well as of carbon content. There 
is no evidence that chromium, al- 
though varied from 0.5 to 15.5%, 
has any effect on the attainable 
hardness of these low-carbon chro- 
mium steels. Similarly, there is no 
correlation of hardness with any of 
the other alloying elements. 

Data were obtained on 54 experi- 
mental steels with 0.035 to 0.16% 


*Digest of “Effect of Carbon and 
Nitrogen on the Attainable Hard- 
ness of Martensitic Steels”, by A. E. 
Nehrenberg, P. Payson and P.Lillys, 
@ 1954 Preprint 16. 


OCTOBER 1954; PAGE 161 





Martensite Hardness... 


carbon and 0.5 to 15.5% chromium. 
In the lower chromium steels, addi- 
tions of up to 6% nickel and 3% man- 
ganese were made. Nitrogen was 
varied from 0.03 to 0.30% in the 12 
to 15% chromium steels. All heats 
were induction melted, cast into 
15-lb. ingots and forged to %-in. 
square bars. Test specimens % in. 
thick were cut from each bar after 
a subcritical anneal, austenitized at 


1800, 1900, and 2000° F., water 


quenched and immediately refriger- 
ated at -—320°F. to minimize re- 
tained austenite. Hardness data were 
obtained on those specimens which 
were fully martensitic and free from 
residual carbides. 

Conventional statistical procedures 
were employed to analyze the data. 
For these low-carbon steels, the rela- 
tionship between carbon or nitrogen 
and attainable hardness is approxi- 
mately linear on log-log coordinates, 
suggesting an empirical equation of 
the form: 





SEE PAGE 258 
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log (Rockwell-C hardness) 

a+b log (% carbon) 

c log (% nitrogen) 
Solution of this equation provided 
reliable hardness estimates for the 
low-carbon steels, but gave low 
estimates for the higher carbon con- 
tents, such as those which comprise 
the bulk of the data reported by 
Burns, Moore, and Archer. 

To provide a relationship having 
validity over a wider range of carbon 
content, a new regression equation 
was developed, incorporating the 
Archer data, 
which yielded the following em- 
pirical relationship: 


Burns, Moore, and 


log (Rockwell-C hardness) = 2.182 
0.469 log (% carbon) + 0.108 (log 
% carbon)? +0.164 log (% nitrogen) 
+0.025 (log % nitrogen) * 
Attainable 


from this equation are in good agree- 


hardnesses computed 
ment with observed values. 

The standard error of each of the 
four regression coefficients is shown, 
as well as the coefficient of multi- 
ple determination for the whole 
After further 
allowance for chance variation, it is 


regression equation. 


concluded that the regression equa- 
tion accounts for at least 96% of the 
total variability in log (Rockwell-C 
hardness). 

The data were further analyzed 
statistically to determine if any of 
Variance in 
log (Rockwell-C hardness) was at- 


the unexplained 


tributable to variations in alloy con- 
tent. No correlation was found with 
chromium content or with any of 
the other alloying elements. 

The results are in disagreement 
with the work of Bain which showed 
that the maximum hardness of 0.02% 
carbon, iron-chromium alloys in- 
creased with increasing chromium. 
The authors suggest that it is pos- 
sible that the effect observed might 
be attributable to nitrogen (not 
reported) which tends to increase 
with increasing chromium, rather 
than to actual chromium variation. 

Graphs are presented delineating 
the relationships between carbon 
and nitrogen and attainable hard- 
ness. The effect of nitrogen is not as 
great as that of carbon, but it is 
pronounced. At 0.10% carbon, for 
example, an increase in nitrogen 
from 0.01 to 0.5% 
attainable hardness from Rockwell 
C-39 to 44.5. Cc. R. Wiiks 


increases the 
















































































Automatic 
Brinell Hardness 
Testing Machine 


Electdmatic 
Universal Testing Machine 


TINIUS () OLSEN 


“Double” Torsion 
Testing Machine 


Olsen presents a complete line of 
physical testing machines, recorders, 
instruments, tools and accessories for 
every testing requirement. 


OLSEN BOOTH 1141 


National Metal Exposition 


International Amphitheatre—Chicago 


November 1-5 
TINIUS OLSEN 


TESTING MACHINE CO. 
2030 Easton Road - Willow Grove, Pa. 
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Texture of 
Warm Rolled Steel* 


HEN low-carbon steel is rolled at 

ordinary temperatures, the con- 
ventional cold rolled texture is de- 
veloped for which the preferred 
described as (001) 
[110] (face of the elementary cube 
in the rolling plane and the diagonal 
of the cube face in the rolling direc- 


orientation is 


tion). A recent investigation has 
revealed that when the rolling tem- 
perature exceeds 500° F., the result- 
ing texture is of the type (110) 
[001] (diagonal plane of the cube 
in the rolling plane and the cube 
edge in the rolling direction). In 
the present work the influence of 
mill variables such as speed of roll- 
ing, the amount of reduction per 
pass and the use of forced cooling 
were explored. Such variables may 


well account for rolling tempera- 











STANDARD 
ALLOY 


in industrial furnaces for AN- 
NEALING, NORMALIZING, 
STRESS RELIEVING, and 
DRAW OPERATIONS. Pre- 
sents operating advantages in 
new industrial furnaces, and ex- 
isting heat treating installations. 
Standard belt widths to fit drums, 


COMPANY, 


BELT CONVEYOR 


—offers new design possibilities 


and rail or roller supports. Rug- 
ged construction assures long life. 


DESIGN AND ENGINEERING DATA 


especially prepared for indus- 
trial furnace designers, engineers, 
and purchasing personnel. 


Write jor Form No. SA-1620. 


INCORPORATED 


1679 COLLAMER ROAD, CLEVELAND, OHIO 
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tures in excess of 500° F. although 
the processing is still in the “cold” 
rolling range (below 1300° F.). 
Samples of strip prepared by three 
conditions of rolling were studied. 
The first, which was designated the 
“cold rolled” sample, was rolled on 
a cold mill that had been idle over- 
night. Thirteen passes and a speed 
of 220 ft. per min. were used to re- 
duce the strip. The average surface 
temperature of the sample was in 
the range 100 to 135° F. The second 
sample, designated “normal rolled” 
was prepared after the mill had been 
in operation for sufficient time to 
warm up and the strip speed was in- 
creased to 1000 ft. per min. The 
number of passes to achieve the 
same 75.9% reduction was reduced 
to nine while the surface tempera- 
ture was in the range of 185 to 
230° F. The “warm rolled” sample 
was prepared after the mill had be 
come quite hot and a speed of 1300 
ft. per min. was used to reduce the 
sample 75.9% in six passes. Although 
the surface temperature after each 
five 220 and 
335° F., it was as high as 620° F. 
after the last pass. Textures on the 


passes was between 


surface of the samples, on a plane 
one quarter of the distance through 
the thickness, and on the central 
plane half-way through the thick- 
ness were identified. An X-ray dif- 
fraction method that employed su: 
face reflection and film recording 
was used. 

The (110) [001] texture is pri 
marily a surface effect on the “warm 
rolled” specimens, for this type was 
present on the unetched surface of 
only the “warm rolled” sample; on 
the plane one-quarter way through 
the thickness this texture was mixed 
with the conventional, while at the 
center of the “warm rolled” sample 
the conventional (001) [110] cold 
rolled texture occurred. The latter 
was present at all three levels 
through the “normal rolled” and 
“cold rolled” samples but sharper at 
the center of the thickness. 

In addition the textures at the 
three locations of the “cold rolled” 
sample were sharper than those at 
the corresponding locations in the 
other two samples. 


A. H. GEISLER 
*Digest of “The Zonal Rolling 
Texture of Low Carbon Steel Cold 
Rolled at Various Temperatures”, 
by C. Nussbaum and William Bren- 
ner, Jr., @ 1954 Preprint 12. 
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All analyses .010" to %"° OD 
Certain analyses in light walls 
upto 2% O D. 


It gets its fuel through !/,° tubing 
at pressures up to 1,700 psi 


Meet the “Boss of the Crawlers’’—Caterpillar 
Tractor Co.’s new 150 D.B. hp giant that toys 
with tons of earth, plays marbles with huge 
boulders, topples trees like tenpins. 

Superior Tube supplies metal gullets 
through which such landscape levelers gulp 
their fuel. 

Through '4 inch O.D. tubing, diese! fuel 
is injected to cylinders at pressures up to 1,700 
psi. So fuel injection tubing must be clean, have 
tremendous burst strength and resistance to 
fatigue. To meet Caterpillar’s stringent speci- 
fications, Superior selects C-1008 Low Carbon 
Steel Tubing, draws it to size 250/255"' O.D. 
x 0575/0675’ 1.D., then tests its mechanical 
properties to the utmost. 

Result: heavy wall tubing with Rockwell 
hardness of B-65 maximum—capable of being 
cold upset without difficulty and cold formed 
into loops and bends without excessive spring- 
back. Bore is of uniform diameter, smooth 


and specially cleaned, and fracture testing and 
inspection at 15 power magnification assure 
freedom from cracks or seams of a depth 
greater than 5/1000 of an inch! 

Scrupulous care in preparing, drawing 
and testing other grades of alloy and stainless 
Superior tubing makes them first choice for 
lubricating and cooling lines, governor shafts, 
valve spacers and valve push rods. One of our 
more than 55 analyses should be your choice, 
too, if you need trustworthy tubing and special 
help in adapting it to your use. Write us about 
your current tubing problem. We'll send you 
complete information and the appropriate 
catalog or technical bulletin by return mail 
Superior Tube Company, 2008 Germantown 
Ave., Norristown, Pa. 

Round and Shaped Tubing Available in 
Carbon, Alloy and Stainless Steels; Nickel and 
Nickel Alloys; Beryllium Copper; Titanium, 
Zirconium. 


The big name in small tubing 


Pay GOCCTOT” Jide 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. RAymond 3-1331 
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Magnetic Detector 
for Transformation 
Determinations* 


since the procedure for developing 
isothermal and continuous cool 
ing diagrams 


1S extremely time- 


consuming, an apparatus was de- 
utilize the 


changes accompanying the 


signed to magnetic 
trans- 


formations in steel so as to simplify 


such studies. This magnetic detector 
uses the principle that an e.m.f. is 
induced in the secondary winding 
when the core of a transformer is 
magnetized. The specimen of steel, 
on which measurements are to be 
made, forms the core of this trans- 
former. When the spec imen becomes 
ferromagnetic, an alternating cur- 
rent is produced in the secondary 
winding. The secondary output is 
connected to a copper oxide rectifier 
and the direct-current output from 
the rectifier is fed to two variable 





AHRITE 


HEAT AND CORROSION Alloys 


pusher tray assembly 


used by heat treating industry 


The Fanrite tray shown is typical of the many 
products Ohio Steel builds to resist the effects of high 
temperatures. This tray carries parts through a pusher- 


type, heat-treating furnace. 


Whenever you need a product to resist heat, FAHRITE 
castings will fill the bill. There are many grades of FAnRITE 
for heat and corrosion applications. 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO 
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resistors connected in series. The de- 
sired potential for the recording 
potentiometer is obtained by adjust- 
ing these variable resistors. An aux- 
iliary circuit is required to compen- 
sate for the slight coupling effect in 
the detector circuit when no speci- 
men is in the transformer. The speci- 
men consists of a solid bar % in. di- 
ameter by 3 in. long. Midway along 
the length of the 
chromel-alumel 


specimen, a 
thermocouple __ is 
welded to the outer surface which is 
connected to a high-speed tempera- 
ture-recording potentiometer. 

The specimen is placed in a tube 
furnace for heating. A dried nitrogen 
atmosphere is used to prevent de- 
carburization and scaling during the 
austenitizing heat treatment. After 
austenitizing, the specimen is quick- 
ly placed in the magnetic pick-up 
coil, the temperature and magnetic 
recorder drives are started simul- 
taneously, and the pick-up coil with 
sample is submerged in the quench- 
ing medium contained in a_ glass 
receptacle to minimize any outside 
effects on the pick-up coil. 

In most instances the magnetic 
method gave a slightly higher M, 
value than either the metallographic 
or calculated methods. The mag- 
netic method is sensitive to inhomo- 
geneities in the steel, and a slight 
amount of banding or carbon segre- 
gation produces a higher M, tem- 
perature by the magnetic method. 

An attempt was made to relate the 
percentage of martensite with per- 
meability. Although a relationship 


probably exists, it could not be 
definitely established. 

The continuous cooling curve for 
S.A.E. 4340 steel derived by the 
magnetic method agreed satisfac 
torily, in the austenite-to-bainite 
region, with the curve calculated by 
Grange and Kiefer, but differed sig- 
nificantly in the location of the aus- 
tenite-to-ferrite transformation — re- 
gion. The M 
from the continuous cooling tests 
was also higher than that of the cal 


culated curve. No similarity was 


temperature derived 


noted between the calculated curve 
for S.A.E. 4363 steel and that de 
rived by the magnetic method. The 
discrepancies observed indicate that 
more work of this type remains to be 
accomplished. W. O. Binper 


*Digest of “A Method for Deter 
mining the Continuous Cooling 
Transformations in Steel”, by R. D. 
Chapman and W. E. Jominy, @ 1954 
Preprint 33. 

































































































High-temperature Alloys 
now Melted and Cast in 
Stokes High-Vacuum Furnaces 


Vacuum furnace melting and 
casting is the economical! 
method for producing many new 
metals, with greatly improved 
properties. Alloys that can stand 
up in rocket engine combustion 
chambers and advanced jet 
engine turbines, metals essential 
for the construction of nuclear 
reactors, still other high-purity 
metals with properties not pre- 
viously attainable . . . these are 
just a few of the more than 
thirty new elements vacuum 
processing has added to the 
industrial spectrum. 















































Vacuum-melted high alloy 
steels have greater tensile, yield, 
and impact strengths than con- 
ventionally-processed metal, 
plus greater stress-rupture 
strength at elevated tempera- 
tures, less creep, less brittleness. 
High-purity iron, processed in 
vacuum, has 60 to 75° greater 
stress-rupture strength and 
400°7, more elongation than con- 
ventional metal. In anti-friction 
bearings, vacuum-processed 
steel has shown = increase of . A Stokes high-vacuum melting furnace of 1000 
300%, or more in fatigue strength, and given a whole new pound capacity at Utica Drop Forge & Tool 
perspective to the subject of wear-resistance. Corporation, Utica, N.Y. The furnace is to be 








































used for the melting and casting of high-tempera- 


Moreover, vacuum processing of alloys conserves ture alloys for jet engine rotor blades 


critical hardening elements, since there is minimum loss 
of these metals during melting. More usable metal 

is obtained from each melt, and virtually all of the 

scrap can be salvaged by vacuum melting. 


SToKEs is building vacuum furnaces to process these 
high-purity metals in quantities up to 2000 pounds, and 
planning 5000-pound units. SrOKEs vacuum furnaces reflect 
the practical experience accumulated in fifty years of 
building vacuum equipment. An interesting NEW 
brochure is ready for mailing on request! 





F. J. Strokes MACHINE COMPANY 
PHILADELPHIA 20, Pa. 










STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages 





Industrial Tabletting, Powder Metal and Plastics Molding Presses Pharmaceutical Equipment 
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Deformation in 
Magnesium* 


$ A POSSIBLE means of explaining 

the observed physical properties 
of metals on a fundamental basis, 
concerted efforts have been made in 
recent years in studies of deforma- 
tion in metal single crystals. Only a 
few have made such studies on poly- 


reports the initial results of such a 
study, in which the deformation 
mechanisms in magnesium have 
been observed at ambient tempera- 
ture. Magnesium was chosen for 
study because of the limited num 
ber of mechanisms 


known to have been 


deformation 
which are 
observed previously in monocrystal 
specimens. 

The fact that polycrystalline mag 
nesium undergoes plastic deforma- 


crystalline aggregates. This paper 


tion requires five independent mech 





THE Zéqée BRINELL HARDNESS TESTER 
FOR Zocer NEEDS 


You may select the right Brinell Tester from Steel City 
with confidence. Since 1914 thousands of satisfied customers 
have found these testing machines to be dependable, accurate 
and easy to use. 


A COMPLETE LINE 


Standard models and 
types available for 
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Reading, Portable, 
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Illustrated are two 
typical Steel City 
Hardness Testers. 


Dead Weight Type: Exceptionally ac 


curate; low maintenance. Also avail 
able as floor model and motorized 


4 Direct Reading Type: For production 
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anisms, since a general deformation 
involves six strain components. Basal 
slip can account for two of the five 
mechanisms; the three 
remain to be determined, twinning 
being excluded because of the nearly 
theoretical axial ratio for close pack 
ing being maintained. 

High-purity extruded magnesium 
rods, machined into tensile speci 
mens, were annealed 6 hr. in SO, 
at 600° C. (1110° F.) and electro 
polished. 


remaining 


Average grain diameter 
was 0.05 in. Certain specimens were 
lightly scribed to produce 0.0200-in 
square grids, while others were used 
as prepared. Orientations of 39 dif 
ferent grains in one sample were 
followed during deformation. Tex 
ture studies prior to deformation in 
dicated a preferred orientation of 
basal plane parallel to extrusion 
axis, equal scattering in all direc 
tions being observed for [ 1120] slip 
directions. 

Slip bands in each grain were 
parallel, and all were in agreement 
with the (0001) [ 1199] mechanism 
No evidence of pyramidal slip was 
observed, nor was there any indica 
tion that duplex slip occurred. Data 
showed that favorably oriented 
grains began to slip at lower tensile 
stresses than less favorably oriented 
neighbors. On the other hand, re 
solved shear stresses at which slip 
initiated showed considerable scat 
ter from grain to grain, in a com 
pletely random fashion. 

Some twinning was observed dur 
ing specimen loading, and additional 
twinning during unloading. Mechan- 
ical twinning occurred on ( 49]2) 
planes only, in the [ 1011] directions. 
Twins grew in a uniform manner, 
bilaterally if unrestrained, unilater 
ally if constrained. It was possible 
to detwin by stress reversal. As many 
as five pyramidal planes were ob 
served to twin in a single crystal. 

It has been suggested that bend 
ing must exist in order to produce 
twinning, since some distortion of 
the crystal must inevitably accom 
pany this action. In addition to 
simple shear, secondary adjustments 
at right angles to the twinning direc 
tion are necessary, and could be 
achieved by pre-bending on a 
(1120) plane. Termination of twins 

(Continued on p. 170) 


*Digest of “Deformation Mecha- 
nisms in Polycrystalline Aggregates 
of Magnesium”, by F. E. Hauser, 
C. D. Starr, L. S. Tietz and J. E. 
Dorn, @ 1954 Preprint 8. 






































a ton 
of clean steel 
for a dime... 


Approximately one pound of High Carbon Ferro Titanium added to a 
ton of semi-killed or killed steel can yield one ton of clean steel 





Titanium dioxide (TiO,), formed from the addition, has excellent 
fluxing action with non-metallic inclusions such as silicates and aluminates., 
Low melting point oxides formed are carried up to the slag in the ladle. 


Most effective scavenging action results when the amount of the alloy 
used is small—generally not more than 1 Ib. per ton—and it is added in 





the ladle after such deoxidizers as aluminum, ferro silicon, etc. 





Get complete facts by writing our New York City Office. 
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IRIDITE 


Specify Iridite . . . for corrosion protection during 
storage or use .. . for a firm and lasting base for 
paint ... for extra quality and eye-appeal . . . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 


ON CoppEm ... Iridite brightens copper, keeps it tar- 
nish-free; also lets you drastically cut the cost of 
copper-chrome plating by reducing the need for 
buffing. 


hie ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 


eo ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 
ate cleaning or long immersions. 


AND IRIDITE 1S EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. 
Single dip for basic coatings. Double dip for dye colers. 
The protective Iridite coating is not a superimposed film, 
cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under "Plating Supplies" in your classified telephone book. 


Aiiico Riscarcn Prooy 


iD ben Ben F Oe ae) 


4004 06 £ MONUMENT STREET « BALTIMORE 5 MD 
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Deformation . . . 


at traces of (1190) planes substan 
tiates this hypothesis. The test speci- 
mens failed to reveal such bending. 

Twinning results in a decided 
bending of the basal plane, this 
phenomenon being termed an a 
commodation plane. This study 
showed that these low-angle bound- 
aries moved in conjunction with 
twin growth, extending with the twin 
and increasing in angular tilt. Evi 
dence is thus obtained which indi 
cates a mobile low-angle — twin 
boundary under stress at room tem 
perature. 

Occasional low-angle boundaries 
were observed to originate in the 
interior of a grain and traverse from 
one grain to another with no appar 
ent discontinuity at the grain bound 
ary. Movements appeared to be 
linear in relation to applied stress 
and those oriented near 45° to the 
tensile stress seemed to be most 
mobile. 

Extensive evidence ot grain 
boundary shearing was observed at 
strains as low as 0.16%. Both nega 
tive and positive shear was found 
In those areas where shearing cn 
curred at grain boundaries, fracture 
also occurred, and the basal planes 
of the grains were unfavorably 
oriented for slip. While the strain 
contribution from = grain boundary 
shearing is small, its effect on sub 
sequent deformation. is quite great 

Cracks, originating at grain 
boundaries, were observed to grow 
interiorly, with parallel cracks form 
ing in the same grain. Secondary 
sets of cracks were also observed 
substantially normal to the maximum 
stress. Adjacent grains also cracked 
in spite of their orientations being 
favorable for slip planes. The orien 
tation of these cracks is thought to 
be (1011). 

Low-angle boundaries were evi- 
dent at the crack tips, and always 
on the depressed side of the crack. 
The geometric relationships asso 
ciated with cracks are therefore not 
unlike those relationships observed 
with slip planes. 

Final rupture occurred by inter 
granular fracture of grains whose 
boundaries were approximately 45° 
to the stress direction, vielding a 
“saw-tooth” rupture that was normal 
to the stress direction 


]. L. Wyara 
































~~ Machine for profit 
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@The machinability of Youngstown 
Screw Machine Cold Finished Bar 


. F A , 
f hi / f Sy, 7 f / } / Stock starts in the open hearth or 
\ y, Bessemer converter. Watchful close 
BaZE: lo J . j } j controls insure just the right chem- 


istry that is ideal for forming, drill- 
ing, tapping and cutting at faster 
speeds. Whenever you use Youngs- 
town Cold Finished Carbon or Alloy 


unm sour tooo mcninieg onion 
ALLOY STEEL BARS : i 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 6c tier vil, stce 


General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y 
SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OTL COUNTRY TUBULAR GOODS - CONDUIT 
AND EMT - MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - BAR SHAPES - WIRE 
HOT ROLLED RODS - COKE TIN PLATE - ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES 
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. k D 4 
Wilson ‘Rockwell’ ome 


Microstructure on 


Ha rd hess Testers _ n Hardenability* 


HEN the hardenability of steels 
is determined with the end- 
quench test, such hardenability 





specimens contain structures which 
are the result of cooling conditions 


: be that vary from the drastic water 
jos? 2 - quench to an air cool. These struc 


tures are martensite, pro-eutectoid 





ferrite (or carbide), upper bainite 


to meet every . lower bainite, pearlite, and a _- 


stituent associated with martensite 


ie rdness testing , | that cannot be classified by optical 


microscopy . 














° g The occurrence of certain struc 
requirement . tures resulting from heat treatment 
- of steels can be predicted from 

isothermal or cooling transformation 
diagrams. Since transformation prod 
ucts are a result of an austenite 
change, it should be possible to 
predict their nature from some time 

















temperature relationship. Thus the 
purpose of this investigation was 





two-fold: to identify and to predict 
the nature of transformation prod- 





ucts associated with martensite in 
incompletely hardened steels. 

Six common hypo-eutectoid steels 
of about 0.40% carbon were chosen 
for this investigation: $.A.E. 1040 
1340, 4040, 4340, 5140, and 8640 
The first three are shallow hardening 
e Hardness testing standards of the metal industry have while the last three are relatively 
been set and maintained by wILson ‘“‘Rockwell’”’ Hardness deep hardening steels. Data were ob 
Testers since 1921. In steel mills, non-ferrous mills and tained on standard end-quench hard 
metal fabricating plants everywhere, WILSON ‘Rockwell’ enability bars machined from cold 
standards have been the mark of perfection for a generation. rolled = : rs pet meg 

What is your testing problem? Whether your material wince of pierce c . oo 
is hardened steel, sheet metal, small parts, tools, rounds, “S 
tubes, soft metals or plastic materials—all are tested 
quickly and accurately by one of the many WILSON models. 








termined microscopically at 500 
diameters on polished and etched 
surfaces. Cooling rates at 1300° F. 
WILSON “‘Rockwell’’ precision has made them the for each 90%, 70% and 50% marten 
standard by which all other hardness testers are compared. sitic area were determined from the 
The wILson full line makes it unnecessary to compromise hardenability data and _ cooling 
with less than the tester most curves, whereas the cooling trans 
ited to v equireme formation diagrams for each steel 

BOOTH 1228 ee were plotted on the methods of 





National Metal Exposition Let a WILSON expert discuss Comes ani Wicks 
International Amphitheater your hardness testing problem. Cee eee 

Chicago + November I-5, 1954 There is no obligation. Che Ms temperatures for the steels 

© Trade Mark Registered were calculated from the data pub- 

lished by the Republic Steel Corp., 


AECO Wilson Mechanical Instrument Division after ag gree of rae and 
Stewart. The nature of transforma 
AMERICAN CHAIN & CABLE 


*Digest of “An Electron Metallo 
graphic Study of the Dependence of 
230-F Park Avenue, New York 17, N. Y. Microstructure on Hardenability’”’, 
by S. T. Ross, R. T. Sernka and W. 
E. Jominy, @ 1954 Preprint 13. 























METAL PROGRESS; PAGE 172 
















































































WHEN YOU PURCHASE (7) alloys you 
receive prompt delivery from a large 
inventory of 350 items. All your requirements 
for heat-resisting alloys, including welding rod 


and fasteners, can be handled on one order. 


WHEN YOU SPECIFY 42) alloys you 
can select the one best alloy for your 
particular application. (2 Alloy Spe- 
cialists offer technical assistance, and are un- 


prejudiced in their recommendations. 


WHEN YOU PURCHASE OR SPECIFY 
(2D alloys, you are assured of highest 
quality material with rigidly controlled 
chemical and physical properties, specifically 


tailored for use at elevated tem perature. 


(2 alloys are priced competitively, but \ 
2 
Vy 





superior service, quality and convenience 
save you money. 
4 
tf . 
4B is the trade-mark of the only organization devoted 


i, 
exclusively to the production, distribution and application, => 
of rolled heat-resisting alloys. Z = \) 

A iil 
i/ Uy 


Ata oo | My 


WiLko HiLors, le. 7%. A 





/ 
/ 
7 
Y 


Ptak anil Cov0stion Kesiaae Moy ecules 


ETROIT 7. MICHIGAN . TEL WALN T 1.4462 
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starts before you buy! 


It’s a fact! Unitcast’s service to the customer starts 
before the final prints are drawn, and continues until 
you're satisfied! Coordinated effort between Unitcast engineers and the 
customer . . from the design to the finished casting, provides better 


results all around. 


Briefly, this is our side of the story. Check the following outline of 


Unitcast’s Service facilities . 
you deserve! 


%& DESIGNING Service . . analyzes existing 
designs from the blueprint. Submits full, 
comprehensive report to the customers en- 
gineering facilities. Aids the customer in 
arriving at a conclusion with the foundry for 
the best possible design, from both castable 
and usable views 


ESTIMATING Service... provides accurate 
cost figures with every necessary step item- 
ized. Submitted after mutual design prob- 
lems are solved and quantity and initial 
delivery requirements are established. 


PRE-PRODUCTION Service . . includes 
pattern expediting and construction in con- 
formity with production requirements. to 
realize economies wherever plausible. In- 
cludes sample casting presentation in mini- 
mum time for formal approval. 


. see if you're getting all the attention 


% SCHEDULING Service . . coordinates pro 
duction with customers requirements. In 
cludes accumulation service for full truck 
load, and methods such as palletizing for 
faster handling. All shipping facilities are 
available directly at the foundries 


SPECIAL Service . . available after consul- 
tation. Includes close tolerance castings, 
special heat treating, intensified inspection 
of critical areas, and other finishing require 
ments not considered standard procedure 


*& FOLLOW-UP Service . . carried out period: 
ically during production and delivery, aids 
both foundry and customer production. 
Design revisions, greater efficiency, revised 
schedules, etc., stem from this customer 
service. 


UNITCAST CORPORATION + Toledo 9, Ohio 


In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


Unitcast *: 
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Hardenability . . . 


tion products was then predicted 
from consideration of the mode of 
intersection of the cooling curve with 
the diagrams. 

Electron micrographs were taken 
at 4000 diameters and then enlarged 
to 15,000 diameters in such a man- 
ner that they represented the nature 
of the transformation products, and 
not necessarily their relative amounts 
at a given position. It was found 
that transformation products in the 
shallow hardening steels were pre- 
dominantly pearlitic, although areas 
of carbide-free ferrite and upper 
bainite were found to coexist with 
pearlite and martensite. The deeper 
hardening steels contained upper 
and lower bainite and carbide-free 
ferrite as transformation products. 
The occurrence of pro-eutectoid fer- 
rite in martensite of S.A.E. 4340 
steel was observed but not predicted 
from consideration of the cooling 
transformation diagram. However, 
carbide-free ferrite was found in 
transformation products of the 4340 
steel to the same relative extent as 
in the 5140 and 8640 steels. The 
martensite matrices appeared rough- 
ened and to have a subgrain struc- 
ture. No lower bainite was found in 
the martensite of the shallow hard- 
ening steels, nor was any pearlite 
found in the martensite of the deeper 
hardening steels. From these studies 
it was concluded that the extent of 
the pro-eutectoid ferrite area of the 
cooling transformation diagram for 
4340 is questionable on the basis of 
magnetic and electron microscopic 
evidence. Isothermal data on other 
steels also may require reinvestiga- 
tion by these methods. 

It is evident that the transforma 
tion products that could not be re- 
solved with the light microscope are 
finely divided products of austenite 
decomposition; that is, ferrite, pearl- 
ite, upper and lower bainite. The 
martensite subgrain structure will 
require further investigation. 

Consideration of the electron 
micrographs corroborates the con- 
cept that pearlite and upper and 
lower bainite are  carbide-ferrite 
agglomerates differing only in the 
mode of their carbide precipitation. 
The amount of pro-eutectoid con- 
stituent may vary with the carbon 
content, but the arrangement of car- 


(Continued on p. 176) 












































Fully automatic instrument air 
dryer... BY-type Lectrodryer 


DRY AIR and how to get it... 


Even on the most arid desert, air is wet! Else- 
where, it’s wetter. Hence, if you need dry air, 
you must use machinery to get it. 

A Lectrodryer* is an air drying machine. 
With it you can dry great volumes of air ina 
continuous flow to prescribed low dewpoints, 
You can reduce the moisture content of air 
to a stable constant! 

Lectrodryer machines can drop air to dew- 
points below —100°F ... reduce relative 
humidity below 10%. 

There’s probably a Lectrodryer already built 
that meets your drying need. The largest (for 
a wind tunnel) dries three tons of air per 
minute to a dewpoint of —70° F. Smaller 


machines are preserving the interior of Navy 
ships of the “Mothball Fleet” by maintaining 
a constant relative humidity below 30%. 

Besides air drying, there are Lectrodryers 
that dry many gases and organic liquids, 
handling pressures as high as 6000 psi. 

If you use air, give some thought to drying 
it with a Lectrodryer. Write for Because 
Moisture Isn't Pink, a booklet describing 
Lectrodryers and how industries have used 
them. Request also, The Moisture In Our 
Atmosphere, a technical booklet on the nature, 
behavior and measurement of water vapor. 
Both are free! Pittsburgh Lectrodryer Corpo- 
ration, 317 32nd Street, Pittsburgh 30, Pa. 


we 


C — 














LABORATORY LECTRODRYER $15500 


r.O8 
Pittsburgh 


If your experimentation requires small quantities of dry air or other gases, a Laboratory 
Lectrodryer will help you greatly. Rated at 100 cubic feet per hour, these machines have in many 
cases provided the dryness in research that has ied to large savings in production. 


, 
In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 


In France: Stein et Roubaix, 24 Rue Erlanger, Paris XV! : 


In Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


LECTRODRYER 


* REGISTERED TRADEMARK US PAT OFF 
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OILITE i-::.. PARTS 
Make your} - 106 EASIER... 
Glve you BIG SAWIN/GS 400. / 


© Originators of Finished Machine Parts However you enjoy your leisure moments . . . fishing, 
of Metal Powders 
@ Vast Research and Engineering Facilities 


sae antennas tated suggesting that you explore your designs for addi- 


© COST is less, of course : tional OILITE Finished Machine Parts applications. 


© Fast Delivery...Normally }to4 weeks =: Each OILITE Part is an Engineered Product — Pre- 
@ Permits NEW Designs > cision Made by artisans with more than 20 years 


@ Large Parts, too—Over 20” Know-How. Field Engineers, too, give you ON-the- 
@ ON-the-SPOT Service ; vente, 
by Experienced Field Engineers SPOT Service 


Only Amplex 72 pees COLT 
CHRYSLER 
CORPORATION 


AMPLEX DIVISION 
Dept. H Detroit 31, Michigan 


gardening or just sittin’ . . . it's more fun if your mind 
is free of “Shop” headaches. And that's why we're 


Field Engineers and Bearing Depots 
Throughout United States and Canada 


OILITE Products include: Bearings, Finished Machine Parts, 
Cored and Solid Bors, Permanent Filters and Special Units of 
Non-Ferrous and Ferrous Metals and Alloys. 





Hardenability . . . 


bides within any given type of 
ferrite-carbide agglomerate in mar- 
tensite is the same. 

It should be emphasized that the 
three reactions: austenite to pearlite, 
austenite to upper bainite, and 
austenite to lower bainite, are similar 
in that all may be written as aus- 
tenite to ferrite plus carbide. The 
electron micrographs show that the 
differences among _ ferrite-carbide 
agglomerates lie in the mode of car- 
bide precipitation in ferrite. There- 
fore, it may be summarized that 
alloy content will not influence the 
configuration of ferrite and carbide 
in each decomposition product, but 
it will be a factor in determining 
which decomposition products will 
be present in the martensite of an 
incompletely hardened steel. 

W. W. AusTIN 


A Method for 


Calculating 
Hardenability* 


+= EFFECTS of individual alloying 

elements on the hardenability of 
1% carbon steels were determined 
from data collected over many years 
at Timken Roller Bearing Co. Hard- 
enability tests were made after hold- 
ing at commercial hardening tem- 
peratures of 1475, 1525 and 1575° 
F. for 35 to 40 min. The standard 
A.S.T.M. end-quench procedure was 
used throughout except for the final 
austenitizing in a neutral salt bath. 
The distance to Rockwell C-60 was 
used as the hardenability criterion 
and the D: values were obtained 
from the Jominy distances by using 
the accepted conversion curve. 

The carbon multiplying factors 
were derived from previously pub- 
lished data. Fracture grain sizes 
were obtained by comparing the 
fractures of thin slices cut from the 
quenched end of the Jominy bars 
with Shepherd standards. 

The average of seven heats of 
representative 1% carbon toolsteel 
having an initial normalized struc- 


(Continued on p. 178) 


*Digest of “Calculation of Hard- 
enability in High-Carbon Alloy 
Steels’, by C. F. Jatezak and R. W. 
Devine, Jr., @ 1954 preprint 14. 












































To Cut Your Heating Costs 


When Salem-Brosius recently purchased 
the George J. Hagan Company, some of 
the finest furnace engineering brains in 
the world were consolidated into a single 
team to bring you the best in industrial 
heating at the lowest initial and operating 
costs. 


Take, for example, the massive rotary 
hearth furnace illustrated here. Salem- 
Brosius’ new combined engineering group 
has designed almost all of these furnaces — 
not only in the United States but all over 
the world. This type of furnace ranges 
from 5 to 90 feet in diameter, and can be 
used for a wide variety of metal and metal 
part heating and heat treating jobs. 


The circular shape saves valuable plant 


Salem-Brosius and Hagan Combine 


floor space. Fuel efficiency is unparalleled 
by any other type of furnace. Heating is 
rapid and uniform. Automaticity of con- 
trol drastically cuts labor costs. And good 
design with good construction minimizes 
maintenance expenses. All of these bene- 
fits together spell higher furnace output 
at lower cost—and greater profit to you, 
the user. 


If your plant modernization or expansion 
plans call for heating or heat treating fur- 
naces of any kind, furnace charging ma- 
chines, forging manipulators, hot mate- 
rials handling equipment, large diameter 
gas main valves, or other special machin- 
ery or furnace equipment, write, wire, or 
phone Salem-Brosius! 


RVVADI INOS IIA 


Executive Orrices: 248 FourtH AVENUE, PirTspuRGu 22, Pa. 








NATED 


INVESTMENT CASTINGS 


by ARWOOD’S new 
Homocarb Furnace 


Design Engineers 


Arwood can investment cast intricate or simple shapes at 
great savings with the assurance of uniform quality — 
we can guarantee castings with .001” maximum decarburization. 


Here’s How 


Arwood has pioneered again — recognizing the need for 
investment castings free of surface decarburization, Arwood 
is the first foundry to install carbon restoration equipment. 


NOW... 


Carbon and low alloy steel investment castings 
(1020, 3120, 4130, 4140 and 6150) can now meet 
all of the most exact metallurgical specifications — 
including freedom from surface decarburization. 


Let ARWOOD help YOU 


solve your production problem — improve your design — 
save you money — assure you top quality. Drop us a line to 
have one of our field engineers call on you and discuss 
how you can best utilize Arwood investment castings. 














Ask for our booklet, 
“Alloy Selection and Design for Precision Castings” 


as a ~. essa 
ecification® are 
‘gble performon 





5 Mo* 
ESS: = - of mac 


o fo 
WAR cost: 22. 





PRECISION CASTING Corp. 
73 WASHINGTON STREET 8’KLYN 1, N. Y. 


Visit us at the National Metal Plants : Brooklyn, N.Y. - Groton, Conn. - Tilton, N.H. - Los Angeles, Cal. 
Show, Chicago, Booth +1254 
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THESE FURNACES are used for sintering of carbide tool tips in a 
hydrogen atmosphere. The close-up above shows how the furnace is 
insulated with a mass of alumina bubbles. 


Insulation 
by the shovelful 


These furnaces are electrically heated to 2900 - 3000 F by 


moly wire wrapped around the muffle. The insulation 
surrounding the muffle is CARBORUNDUM'’s pure granular 
alumina — made in the form of bubbles. No other insulation 
is used. None is needed. 

Think how easy this makes insulating. No bricks, no 
cement. Just dump in the bubbles, and the job is done. Later, 
when the muffle needs replacing, just shovel them out, and 
then re-use. What could be simpler? And because these 
bubbles have such a low density, the installed cost is trivial 

The muffle itself also has important advantages. Made of 
our high-purity, electrically-fused aluminum oxide, it is 
resistant to extreme heat and is stable in the hydrogen atmos- 
phere used. It is rugged and durable. At this plant, the 


operator reports a highly satisfactory life. 


Our booklet “Super Refractories in Heat Treatment 
Furnaces” gives dozens of capsule stories like this. It describes 
actual, profitable applications for CARBORUNDUM’'s many 


interesting refractories. Send for your copy today 


CARBORUNDUM 


Registered Trademark 


Dept. C-104, Refractories Division 


The Carborundum Co., Perth Amboy, N. J 

Please send one complimentary copy of your booklet to: 
NAME POSITION 
COMPANY 


ADDRESS 


Se 





New Low-cost Tool Hardenability . . . 


for ture was used as the hardenability 
basis. The D: values were corrected 
to 0.25% each of manganese, silicon, 

& ee Lea } t ? yY C te | re ¥ r fe | chromium and nickel, and 0% molyb- 
denum. A series of steels alloyed 
° source of with a single element provided the 
® Economical ili | first approximation of the effects of 
T; bl million-volt u-Tays each of these elements on harden 

s ransporta e for radiography. ability. The measured D: values 
were plotted against the element 


content and quenching temperature 
Van de Graa Kf ® for each series. The curves were 
extrapolated to a 0.25% element con- 


MODEL JR tent (0% Mo). These curves were 


used to adjust the D: values for all 


ONE-MILLION-VOLT single alloy steels whose residual 


elements did not fall on the base 
X-RAY GENERATOR composition. The multiplying factor 
for each element was derived from 
the quotient of the adjusted D: and 
the base D: values. 

The expected effect of quenching 
temperature on the multiplying fac- 
tor for all carbide formers was ob- 
served. The nickel factors were 
independent of quenching tempera- 
ture and silicon was assumed to 
behave similarly. 





When these results were used to 
compute the hardenability of a num- 
ber of chromium-nickel-molybdenum 
steels (whose hardenability data 
were available), the agreement rare- 











ly exceeded +10% if the nickel was 

“ew not higher than 1.0%. At the higher 
ttettenat sete Sapedttien nickel contents an interdependence 
Chicago, Nov. 1-5 of the effects of manganese and 
nickel was noted. This difficulty was 
overcome by computing combined 
nickel-manganese multiplying — fac- 
tors. While molybdenum contributed 
to the hardenability in the high- 














@ tow cost 
$25,000.00 complete (mounting extra) — first supervoltage x-ray 
equipment in the price range of conventional x-ray apparatus. ; : : 
compact nickel multi-alloy steels, it appeared 
self-contained in pressure vessel 36” in diameter x 50” long — independent of the other alloying 
weight less than 2500 pounds. elements. The chromium and silicon 
penetrating : P multiplying factors were unchanged 
exposure time through 2” steel — less than | minute: up to 5 ie Maan ianealle 
steel in half an hour. Doe 2 eee 
precise rhe multiplying factor could not 
point source of x-rays, less than I-mm diameter, enabling sharp be used on the steels end-quenched 
radiographs to be produced even under confining conditions. 
versatile 
transmitted and reflected x-ray beams available — convenient 


from the spheroidized annealed prior 
structure. The limited data indicated 
mounting lugs for easy positioning — circumferential radiography a complex interrelationship between 


with speed and definition. the alloying elements. 


Bulletin JR — giving performance ratings, physical characteristics, Use was made of a simple corre- 


radiographic characteristics, and mounting arrangements will be lation between the D: from the nor- 
sent on request. 





malized prior structure and the cor- 
responding value from the spheroid- 

Beh , = : ized anneal on all steels having both 
IGH Ve TAG NGINEERING ( ORPORATION values. This simple relationship al- 
lows the calculation of the harden- 





38, MASSACHUSETTS ve 1 
Emr vS@sity RAS pausarege + ‘ ability for annealed prior structures 


within + 15%, J. E. Sruxer 
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—THE Q@IRCO) HI2A 


This brand-new Airco Heliweld holder gives you quality welds 
in thin-gauge aluminum, stainless steel, magnesium and copper 


alloys with ease and convenience ... and at a highly attractive 
price. The H12A combines light weight with water cooling. 
Weighs only four ounces and is 72 inches long. Continuous 


duty rating of 125 amps AC or DC. It’s the perfect answer to 
fatiguing long-run jobs, and to making welds in tight corners, 
where the water cooling keeps it from overheating. Like other 
Airco manual Heliweld holders, the H12A has gastight “O”-ring 
seals in the nozzle and cap assembly and takes a full selection 
of collets and ceramic nozzles . .. no arc-shorting in con- 
fined areas! 

The $58.30 price includes holder, collet, nozzle, cap assem- 
bly and cable assemblies . . . with no sacrifice in usual high 
Airco quality. 

For complete information on this and other Airco Heliweld 
equipment, see your Airco dealer, or write for Catalog 2300, 
“Airco Heliwelding Equipment.” 














¢ 








Divisions of Air Reduction Company, Incorporated, 


Au R Re DUCTION with offices ond dealers in most principal cities 


Alr Reduction Sales Company 
Air Reduction Pacific Company 





60 East 42nd Street * New York 17, N. Y. = 


at the frontiers of progress you'll find... = 


Represented Internationally by 
Airco Company international 





Foreign Subsidiaries: Air Reduction Canada Limited, 
Cuban Air Products Corporation 
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Licks those 
tough jobs 
€ 


Slashes your 


heat treat 
costs! 


"'NO-GAP" OPERATION—A batch type furnace with less than 30 seconds 
between loads. Work chamber is never exposed to air. Loading is 
accomplished while slow cooling or quenching a previous load. 


GREATER PRODUCTION—Actual field operation has proven conclusively 
that the Dow Model J-800 will easily bring 800 pounds from room 
temperature to 1500° F in less than one hour. 


COMPACT CONSTRUCTION.Occupies floor area of only 7'10” x 14'4” 
giving maximum production for minimum floor space. 


VERSATILITY—Ideal for carbonitriding, gas carburizing, clean hardening 
and carbon restoration. Hot oil quenching and atmosphere cooling 
equipment available. 


EXCLUSIVE FEATURES—High capacity fan combined with heat capacitor 
assures uniform case depth throughout each load + Forced circula- 
tion of quench oil assures uniform hardness with minimum distortion 
¢ Sealed quench tank gives cleaner stock—minimizes fire hazard. 


See our 
EW M-400 FURNACE 
BOOTH 1041 
Chicago Metal Show 


12045 Woodbine Ave., Detroit 28, Mich. November 1 to 5 


Phone: KEnwood 2-9100 
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A Method for 
Predicting Hardenability* 


ae STUDY represents an investi- 
gation of five heats of relatively 
shallow hardening toolsteel. The 
purpose of the study was to intro- 
duce a series of curves for predicting 
hardness penetration in rounds of 
relatively shallow hardening carbon 
steel in terms of a fundamental 
parameter. The parameter chosen is 
the rate in degrees Fahrenheit per 
second at 1300° F. (705° C.) with 
which the steel must be cooled to 
attain the critical hardness which is 
associated with the 50% martensite, 
50% pearlite structure. The critical 
hardness is Rockwell C-55 for the 
hypereutectoid steels investigated. 
In utilizing the curves, it is only 
necessary to quench a cylinder of 
the steel in question from 1450° F. 
(790° C.) into a well-agitated 10% 
brine solution at room temperature 
(H = 4.00") and then ascertain 
the critical cooling velocity or the 
depth of hardness penetration. 

The experimental data obtained in- 
dicate that the theoretical considera- 
tions are sufficiently accurate for 
practical applications. The curves 
have also been successfully applied 
to problems of hardenability involv- 
ing specific case-to-core ratio. The 
curves dealing with cylinders 3 to 5 
in. in diameter have not been experi- 
mentally verified, but the opinion is 
that they would not deviate very 
greatly from the actual behavior of 
large cylinders. The curves are valid 
only for hypereutectoid steels with a 
critical hardness of Rockwell C-55. 

Application of the calculated 
curves to steels with a carbon con- 
tent in excess of 0.90% necessitates 
a pretreatment of 40 min. at 1600° 
F. (870° C.) followed by oil 
quenching prior to treating at 1450° 
F. (790° C.) and quenching into a 
well-agitated brine solution at 68° F. 

Penetrations on cylinders 1 in. 
diameter and smaller, predicted by 
the hardness penetration curves 
based upon the cooling velocity at 
1300° F. (705° C.), may be shal- 
lower than those actually obtainable 
due to variation of the quenching 
constant with bar diameter. 

W. O. BInDER 


*Digest of “Hardenability of Car- 
bon Tool Steel’, by Neil J. Culp, @ 
1954 Preprint 15. 
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Automatic Flame-Hardening sees 


Boosts Production 300/ 


an automatic oxy-acetylene flame-hardening machine, a leading 








manufacturer of trucks and marine equipment increased the production of 
flame-hardened gears, bearings, and camshafts 300 per cent. Parts are flame- 


hardened on as many as 22 diflerent surfaces in fast, simple operations. 





The flame-hardening process produces wear-resistant surfaces on large and 
small sections without heating the entire part... Distortion is at a minimum, 
and case depth is easily and accurately controlled. Flame-hardening is fast and 
relatively simple compared with other methods of hardening metal such as 
nitriding and carburizing. Low cost, portable flame-hardening equipment is 
available for the majority of applications. 


Your local Linpe representative will be glad to show you how to produce 


- 


machine parts with a tough, ductile interior and a hard, wear-resistant surfaces 


Start saving now, call him for more information on flame-hardening 





LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street [Tl] New York 17, N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY 
Division of Union Carbide Canada Limited, Toronto 














\ cross-section view ol 
this camshaft shows an 
even, uniform depth of 





















Trade-Mark 












“Linde is a registered trade-mark of Union Carbide and Carbon Corporation 
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INCREASE 
TENSILE 
STRENGTH 


“tr 
‘ 


‘@ . q . 2 i ‘i 
“in any size compact with ~ 
shy 


MH Chrome-Nickel pre-alloyed powders 


Tensile Strength PSI 


Comparative results using MH pre-alloyed Chrome-N cke 
-ome 9 ’ 


with different iron powders 


oe eae tt eee ent rman cnemeaenamnemimE 


MiLL SCALE POWDER REDUCED 


(oT SRT 


ELECTROLYTIC IRON 
C— >80% Chromium— 20% Nickel * 
No Alloy 


*1% Carbon added 


POWDER REDUCED 


Regardless of the size of your iron powder com- 
pact, you can achieve tensiles up to 120,000 psi in 
one sintering by the addition of a small percent of 
Metal Hydrides’ pre-alloyed Chrome-Nickel powders. 


At one glance, this chart will show you the high 
physical properties of several iron powders combined 
with Metal Hydrides’ Chrome-Nickel and perhaps 
show you the way to better the physical properties 
of your iron powder parts. 

Write now for complete information without obli- 


gation. Your inquiry will receive prompt, interested 
attention. 


~ (| Metal Hydrides 


INCORPORATED 
30 CONGRESS ST., BEVERLY, MASS. 
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Strength of Zirconium at 
Moderate Temperatures* 


HE EFFECTS of various metal- 

lurgical and test variables on the 
tensile properties of unalloyed zir- 
conium are determined and then this 
information is used as a basis for 
evaluating the quantitative influence 
of alloying elements. Crystal-bar 
zirconium prepared by the iodide 
process was used in the experiments. 
The bars were cold rolled to 0.20-in. 
sheets at a 97% reduction. Other bars 
were melted in a multiple-hearth 
furnace and then cold rolled with a 
90% reduction. 

Tensile testing was done in liquid 
nitrogen at —195° C. (-—320° F.) and 
in air from 25 to 370°C. (75 to 
700° F.) True stress-strain, log true 
stress versus log true plastic strain 
were plotted. Yield strength, tensile 
strength, reduction in area and 
elongation are recorded. 

Cold reduced zirconium was an- 
nealed at 1110° F. for % hr. to permit 
recrystallization. The cold rolled ma- 
terial showed a greater increase in 
yield and tensile strength with de- 
creasing temperature. 

The 97% cold reduced material 
showed unusual characteristics at 
200 and 300° C. (390 and 570° F.) 
The maximum load was reached 
early in the test and then there 
was a long falling off till fracture 
occurred, Although the recrystalliza- 
tion temperature for this material is 
750 to 930° F. (1 hr.), halts in the 
testing at 570° F. showed a higher 
load value after re-application of 
load. It is suggested that a combi- 
nation of recovery and strain aging 
may cause these results. 

The annealed cold reduced bars 
showed a yield point phenomenon. 
The annealed arc-melted metal 
showed a yield point around room 
temperature. This is probably due 
to oxygen and nitrogen impurities. 
Tests on the rate sensitivity showed 
that the annealed material was not 
sensitive to changes in rate of test- 
ing, but the cold reduced bar showed 
increased rate sensitivity with in- 
creasing temperatures. 

The effects of annealing tempera- 


(Continued on p. 184) 


*Digest of “The Tensile Charac- 
teristics of Unalloyed Zirconium at 
Low and Moderate Temperatures”, 
by J. H. Keeler, @ 1954 Preprint 5. 



































for high vacuum 
metallurgy 


@ A well designed, flexible, and effi- 
: cient furnace—with the finest in in- 
| duction melting equipment—seals 
) that are leak-tight—mechanical de- 
vices for locking, bridge breaking, 





melt additions, and thermocouple 
immersers which perform consis- 
tently without trouble. 


\ e A high vacuum pumping system of 
large capacity, consisting normally 
of a single wide range pump combi- 
nation (operating from one micron 
or lower to 300 microns) to handle 
efficiently the inevitable gas bursts 
and still produce the /ow pressures 
required for proper processing of 
the melt. 












Technical personnel, trained and 
experienced in high vacuum metal- 
lurgical procedures to assist in the 
initial stages of installation and 





| operation of your equipment and to 
rely on for answers at any time. 


Consolidated Vacuum Corporation of- 
fers you the best in design, pumping, 
and know-how. We invite you to con- 
sult us on any phase of high vacuum 

"" : metallurgy. Write Consolidated Vacuum 
Corporation, Rochester 3, N. Y. (a sub- 
| sidiary of Consolidated Engineering 
| Corporation, Pasadena, California). 






Visit our Booth No. 2156 at the 36th National Metal 
Exposition, Chicago, November 1-5. 


Here’s what you need 








Headquarters 























Upper picture: One of several CVC oil ejector pumps. 
This single-stage type K B-1500 removes two pounds 
of air per hour at 50 microns and produces an 
ultimate pressure of 5 microns while operating 
against 0.5mm forepressure 

. 
Lower picture: CVC's sixty-six inch high vacuum 
melting and casting furnace. Other capacities range 
from a few pounds to one-ton melt with operating 
pressures from 1 to 0005mm Hg. Sintering and 


heat treating furnaces also available 


Consolidated Vacuum Corporation 
ROCHESTER 3, N.Y. 


for High Vacuum soles offices: NEW YORK, N. ¥. © CHICAGO, ILL. * BOSTON, MASS. «© CAMDEN. N. J. * PALO 
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Improve Quenching 
and You Get 
Better Heat Treating 





Your Department can have a better arrangement with 
Niagara Equipment that saves much space and 


increases your prod uction. 


This quench 
bath cooler 
gives you 
control of 
temperature 
and pays for 
itself quickly 
with 


water savings 


@ The NIAGARA AERO HEAT 
EXCHANGER transfers the heat 
from the quench bath to atmo- 
spheric air by evaporative cool- 
ing. It never fails to remove the 
heat at the rate of input, giving 
you real control of the quench 
bath temperature. This prevents 
flashing of oil quenches. In all 
cases it improves physical prop- 
erties, saves loss of your product 
from rejections and gives you 
faster production, increasing 


your heat treating capacity. You 


can put heat back into the 
quench bath to save the losses 
of a “warm-up” period. 

Savings in piping, pumping 
and power as well as great sav- 
ings in cooling water return the 
cost of the equipment to you in 
a short time. The Niagara Aero 
Heat Exchanger saves nearly 
all of the water consumed by 
conventional cooling methods. 

For the complete story of 
other benefits and savings, write 
for Bulletin 120. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. MP, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities of U.S. and Canada 
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Zirconium . . . 


tures were also studied. Specimens 
annealed at 570 and 750° F. showed 
little change in tensile properties. 
The specimens annealed 1 hr. at 
930° F. and % hr. at 1100, 1290 or 
147° F. recrystallized to increas- 
ingly larger grains which progres- 
sively decreased the strength prop- 
erties but did not greatly affect 
ductility and strain hardening. 

Samples that received 97% cold 
reduction had a strong directional 
texture. Weaker textures were ob- 
tained by alternate cold reduction 
(50%) and annealing. The 97% cold 
reduced zirconium was stronger and 
less ductile than the alternately cold 
reduced and annealed samples. The 
texture is related to the strain hard- 
ening exponent. 

It is difficult to ebtain high-purity 
zirconium by are melting because 
of the affinity of the metal for oxy- 
gen, nitrogen, carbon and other 
elements, so the melting process 
must be carefully controlled. Are 
melting and the accompanying 
nitrogen increase the hardness and 
strength of the metal at lower tem- 
peratures. H. C. ScHNEDER 


Deformation-Induced 
Martensite in Austenitic 
Stainless” 


GTAINLESS STEELS of the 18% chro 

mium, 8% nickel type are normal- 
ly austenitic at room temperature; 
however, martensite can be formed 
in these by plastic strain. Consider- 
able work has been done on variables 
such as the temperature of deforma- 
tion, composition, and rate of de- 
formation. Little has been done on 
the martensite transformation in 18- 
8 stainless steels which transform on 
cooling. Stainless steels with low 
carbon and nitrogen contents exhibit 
such behavior. The research re- 
ported here was undertaken to 
obtain understanding of (a) the 
characteristics of the martensite 
transformation in high purity alloys 
of the 18-8 type which transform 

*Digest of “The Effect of De- 
formation on the Martensitic Trans- 
formation in Austenitic Stainless 
Steel”, by H. C. Fiedler, B. L. Aver- 


bach and Morris Cohen, @ 1954 Pre- 
print 30. 
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BUFFALO ARMS HAS BEEN USING G.E.'S 20-KW AND 5-KW 'NDUCTION HEATERS FOR 24 YEARS WITHOUT A MAJOR BREAKDOWN. 


Says Buffalo Arms: 


“G-E induction heaters insure quality guns 
that meet rigid government requirements” 


General Electric induction heaters perform dependably whether 
they are used for hardening, brazing, annealing, or soldering, 
reports Buffalo Arms, Inc., Akron, N. Y. ordnance equipment 
manufacturer. 

Says W. I. Wood, Chief Methods Engineer: ‘The aircraft 
guns we produce have many working parts that require special 
heat treating and hardening to insure their dependable perform 
ance. Our G-E induction heaters give us that degree of accuracy 
and uniformity needed to meet rigid government standards and 
assure top quality in our finished product.”’ 


FOR APPLICATION ASSISTANCE 


To learn how you can profitably apply induction heat in your 
metal processing, contact your nearest G-E Apparatus Sales 
representative. And write for the new, modern-metal-processing 
bulletin, GEA-5889, on furnace and induction brazing. Address: 
General Electric Company, Section 720-133, Schenectady 5, N.Y. 


GENERAL @@ ELECTRIC 





G-E INDUCTION HARDENING 


SELECTIVE HARDENING of this breech-block slide 
is a typical operation at Buffalo Arms. 
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THE 


BRIDGEPORT 
“ABRASAW’’ 


12 TO 20 TIMES FASTER THAN SAW CUTTING 


ABRASIVE CUT-OFF MACHINES 


HEAVY WEIGHT, PRECISION.’ 
MACHINED, DESIGNED FOR 
LONG, TROUBLE-FREE 
SERVICE.________. 


neitiene _ FEATURES ARE YOURS WHEN 
eavy duty, 3% 

Solids, 5” Tubing or Light Sections 

slay 5” Taino tht Scions YOU SPECIFY BRIDGEPORT: 


@ Clean, close cuts of ferrous and non-ferrous 
metals of all kinds, as well as almost any 
other industrial material, including plastics, 
glass, ceramics, brick, brake linings, etc. 


The BRIDGEPORT “‘ABRASAW" cuts 5” 
round cold rolled steel in 1 second; 1” 
square tool steel in 3 seconds; 2!” O.D. x 
11%4” 1D. SAE 1030 tubing in 7 sec- 
onds; etc. 


Chop stroke or reciprocating head 
Hand or power operation 

Wet or dry cutting 

Treadle or air operated vise 

Straight or angle cutting 

With or without vise 

Built-in Coolant System 

Surplus power in all models 

Meets strictest of safety requirements 


Write, today, for the new ‘“ABRASAW”’ 
Bulletin 


LOBDELL UNITED COMPANY 


1836 WILMINGTON 99, DELAWARE 1954 
A SUBSIDIARY OF UNITED ENGINEERING AND FOUNDRY COMPANY 
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Martensite .. . 


spontaneously on cooling, and (b) 
the effect of plastic deformation on 
the transformation in these alloys 
both during deformation and during 
subsequent cooling to subatmos- 
pheric temperatures. 

Most of the work was done on 
vacuum melted and cast alloys. The 
inception and extent of transforma- 
tion was determined by changes in 
electrical resistance. A linear rela- 
tionship was found between the 
percentage increase in resistance at 
20° C. (68° F.) and the percentage 
of martensite as determined by dens- 
ity measurements. The wire samples 
were elongated up to 45% by a lever 
device. 

Carbon was found to have a strong 
influence on the M, temperature. 
The M, temperature is lowered ap- 
proximately 10°C, (18°F.) for 
each 0.01% carbon. Isothermal trans- 
formation in steels having 0.006, 
0.016, and 0.058% carbon was meas- 
ured between the temperatures of 

72 and -195° C. (-97 and -—319° 
F.) The samples were first pre- 
quenched to 195° C. for 20 see. 
and then returned to the holding 
temperature. The initial transforma- 
tion rates are of the order of 10 7% 
martensite per sec. in the 0.058 and 
0.016% carbon alloys and 10°'% 
martensite per sec. in the 0.006% 
carbon alloy. 

In studies of the effect of strain 
on transformation, it was found that 
the quantity of martensite increases 
as the strain is increased and as the 
temperature of straining is lowered. 
The relative strain sensitivity among 
the alloys is consistent with their 
M, temperatures and with the ex- 
tent of martensite formed during 
cooling to -195° C. The maximum 
deformation of 40% elongation em- 
ployed was insufficient to ascertain 
the M, temperatures (M, is the tem- 
perature above which martensite 
cannot be induced by deformation). 

It was found that small plastic 
strains favor and larger strains hin- 
der the subsequent transformation 
on cooling. As a first approximation 
the effect of strains becomes more 
pronounced as the temperature of 
straining is increased and is greatest 
for temperatures at which no marten- 
site forms during the deformation. 
Maximum stimulation of the trans- 

(Continued on p. 188) 



























































The Park Neutra-gas Story: 


No sludge, no de-carb in neutral* salt baths 


rectified by Par k’s patented process! 


A patented development of Park’s research labora- 
tory, the Neutra-gas process efficiently and economically 
neutralizes chloride base salt baths . . . maintaining 
them free of de-carb in temperatures ranging from 
1350°F. to 2300°F. The decarburizing oxides present 
are chemically converted back to chlorides by passing 
methyl chloride through the molten baths. 

No solid rectifiers and their subsequent sludging are 
needed. No fresh salt additions are required except to 
replace drag-out. Fluidity of salt is maintained like new 
and sluggishness caused by solid rectifiers is eliminated. 

Complete details of the Neutra-gas process pjds 
valuable information on neutral salt baths, their 
tions and uses, are described in a technical 


* Truly neutral chemically. Alka- 
linity can be maintained at zero. 


Methyl! Chloride (CH, Cl) is a liquefied gas, 
99.98% pure (by weight). 


Patent number—2474680—Neutra-gas 
Process license fee, $25.00 per year. 


Third in a series of advertisements describing Park processes on the job. 


ctifying gas is bubbled into Park Nu-Sal Neutral 
Salt molten at its operating temperature of 1500°F. 


Even high-speed hardening baths up to 2300°F. are 
easily maintained neutral. At Commercial, both pre- 
heat and high heat are rectified daily to zero 
alkalinity. Rectification is at 1850°F. in the high 
heat, done either on idling time or when furnaces are 
being used for hardening high carbon, high chrome 


die steels. Salt is Park Pre-heat 117, and Park 
High Heat 175-S. 


* Liquid and Solid Carburizers + Cyanide, Neutral, 
and High Speed Steel Salts *- Coke * Lead Pot Carbon 
* Charcoal * No Carb * Carbon Preventer * Quenching 
and Tempering Oils * Drawing Salts * Metal Cleaners 

* Kold-Grip Polishing Wheel Cement 


PARK CHEMICAL CO. 


8074 Military Avenve © Detroit 4, Michigan 
Send free bulletin on Park Neutra-gas Process. 


Nome Position —eE———— 





Company 





Address 
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Martensite . . . 
2 
Here S how formation is achieved by elongations 


of 2 to 4%. The transformation can 


be suppressed completely on cooling 
they ma ke by large deformations. This is known 
as mechanical stabilization. Increas- 
ing amounts of deformation are re- 


dou bly SUrEC quired to achieve mechanical stabil- 


ization as the carbon content is de- 


creased. It is suggested that this 
at FORD inhibiting effect of plastic strain is a 
ee 


result of the distorted or subgrain 
structure of the deformed austenite 
which may interfere with the propa- 
gation of martensite. 

]. W. Spretnak 


Solubility of Cerium in 
Alpha and Gamma Iron* 


T' IRON-RICH portion of the iron- 
cerium diagram was determined 
from thermal, metallographic, and 
X-ray diffraction studies. High-purity 
vacuum-melted iron and high-purity 
cerium (obtained from Iowa State 
College) were used. Alloys were pre- 
pared by surrounding the cerium 
with iron and melting in an are un 
der an atmosphere of helium. Arc 
melted buttons containing up to 5% 
cerium were ductile enough to be 
rolled into small rectangular bars. 
The solubility of cerium in both 
alpha and gamma iron was found to 
Marshall Furnaces aid in revealing be less than 0.5% rather than the 
7 high values (12 and 15%, respective- 
um portant data ly) reported by Vogel. The alpha 
to gamma transformation is raised 
very slightly by the addition of 
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HEY’RE ‘‘creep testing’’ closely controlled over the speci- 

metals at Ford Scientific Lab- men. It can be uniformly main- cerium, and it is probable that the 
oratories at Dearborn using Mar- tained, spot controlled or grad- Rites ts ok te eee tone 
shall Tubular Furnaces!A battery uated zone by zone throughout a 5 ich j a Rete + 
of these furnaces are shown at the high-temperature cylinder. e haw a in gy late — 
Dearborn in above photo. Laboratories of the automotive a 
This creep test is an important industry, aircraft industry, metal CeFe,, and it decomposes at 1940 
means of metallurgical fact-find- refining, all use Marshall testing F. (1060° C.). No evidence was 
ing? It means testing “deforma- Furnaces. Many have made them found for a phase Ce,Fe, reported 
tion characteristics of metals standard equipment. by Vogel. The second intermediate 
under sustained loads at elevated Vital partner of Marshall Fur- phase is CeFe,, having a face-cen- 
temperatures”. naces is the Marshall Control 
Marshall Furnaces are ideal in Panel. It regulates current input, (MgCu,) type, with a = 7.302 A. 
this type of test. In creep tests, permits still further = The structure of the phase CeFe, 
tensile, and stress-rupture tests, of temperature control, rite ee aed tie Meleiatete ality oan. 
heat in Marshall Furnaces can be for descriptive literature. 


tainty. It probably represents a sim- 
MARSHALL PRODUCTS CO 


ple hexagonal lattice with an axial 
270 W. Lane Ave., Corumaus 2, Onto ratio of 0.844, and a unit cell with 


dimensions a = 4.900 A and c¢ 

cal le 4.136 A. J. L. Grece 

FURNACES -- *Digest of “Partial Phase Dia- 
gram of the Iron-Cerium System’’, 


CONTROL. PANELS by James O. Jepson and Pol Duwez, 
@. 1954 Preprint 2. 





tered cubic structure of the C15 
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NorTH AMERICAN 


XSA Burners 


A Nozzle Mix Burner Featuring... 


extremely high effective turndown 
optional use of excess air 
controlled atmospheres 
safety of operation 


Manufacturing Company 


4455 East 71st St. Cleveland 5, Ohio 
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for Efficient Heat Treating 


install 


& OVENS 
Gas * Oil - Electric 
Batch or Continuous 


Car type, recirculating 
furnaces for annealing 
steel castings and 
forgings. 


Continuous belt conveyor, gas-fired, recirculating 
type furnace for bright annealing wire. 


Continuous conveyor, electric furnace for bright 
hardening in protective atmosphere and automatic 
quenching. 


Vertical oven for solution 
heating large aluminum 
extrusions. 


Batch type oven for heat treating 
aluminum and magnesium. 


Write for Catalog on 
Rockwell Furnaces & Ovens 


W. & ROCKWELL COMPANY 


VENS * BURNERS * VALVES © SPEC 


2044 ELIOT STREET ec FAIRFIELD, CONN. 


Sales Representotives in Principal Cities 
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Stress-Corrosion 
in Magnesium” 


HIS PAPER reports an investigation 

of the stress-corrosion behavior 
at room temperature of a magne- 
sium-base alloy (J-1) in dilute so- 
dium chloride-potassium chromate 
solutions varying in pH from 3.5 to 
9.0. This alloy contains nominally 
6% aluminum, 1% zinc, and 0.2% man- 
ganese. Specimens were heat treated 
by heating at 345° C. (650° F.) 
for 24 hr. followed by furnace cool- 
ing or water quenching. Large grains 
were obtained by a strain-anneal 
treatment consisting of a 6% de- 
crease in rod length followed by 
heating at 480° C, (900° F.). 

The experimental procedure was 
to immerse the specimen, 3/16 x 
3/16x 4% in., held in a fixture or 
holder, in the corroding medium. 
The specimen was stressed in bend- 
ing between supports 4 in. apart by 
a thumbscrew at the center. A de- 
flection of 0.120 in. was used which 
resulted in a nominal stress of 5,000 
psi. The yield point of this material 
was determined to be 32,000 psi. 
The progress of corrosion was fol- 
lowed with the microscope and was 
recorded with a motion picture cam- 
era. A half-hour film on stress-cor- 
rosion was prepared. Corrosion 
currents were measured with the 
stressed spe cimen as the anode and 
an unstressed specimen as the cath- 
ode. In addition cathodic protection 
currents were applied by means of 
an external current source. The 
values of cathodic protection cur- 
rent to allow stress-corrosion to start 
and to allow stress-corrosion to re- 
start after a crack had been formed 
were determined by this procedure. 

It was found that heat treatment 
and grain size (after strain anneal- 
ing) determined whether or not 
cracking is intergranular or trans- 
granular, regardless of the pH of the 
salt-chromate corroding solution. 
Solution heated and furnace cooled 
specimens always failed intergranu- 
larly while quenched specimens al- 
ways failed transgranularly. Strain 
annealed specimens with large grains 
(coarser than A.S.T.M. No. 7) 
failed transgranularly regardless of 


*Digest of “Stress-Corrosion 
Mechanism in a Magnesium-Base 
Alloy”, by D. K. Priest, F. H. Beck 
and M. G. Fontana, @ 1954 Preprint 
No. 18, 













































































12,000 HOURS 
AT 1700°F 


formula 
for lowest 
heat-hour 


costs: 24,000 HOURS 


AT 1600'F 


4a 


a i eke 


26,000 HOURS 22,640 HOURS 
AT 1550 F AT 1725 F 


... follow 
the maker’s 
operating aie veh 
instructions ; 


*. 


Regardless of what alloy your heat-treat- They realized that fine equipment is cheaper 
ing equipment is made of, it will pay you well than fuel . . . that the added life of the con- 


to heed closely the manufacturer's operating tainers is well worth the moderate expense of 
instructions. 


keeping them at correct idling temperatures 
Many users of D-H alloy retorts, muffles, and when not in use. 
liquid pots have heeded this advice—and the 


. This advice will serve you well—to repeat—no 
figures show the benefits they received. 


matter what alloy you are using. Of course, for 
1. They avoided thermal shock by heat- the absolute maximum in long life . . . the 

ing the containers s/ow/y to the recommended 

temperatures before starting work. 


lowest heat-hour costs .. . it would be well at 
the outset to specify Nichrome, Chromax, or 

2. They did not let them go completely Cimet, alloys with a consistent history of 
cold over week-ends or between work periods. outstanding performance. 


Nichrome*, Chromox*, Cimet* ore 
monvfactured only by 


Driver-Harris Company 


a ’ HARRISON, NEW JERSEY 


«. fo 
4, 
“ne o> 


*T. M. Reg. U. S. Pot. OF BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Lovisville 


MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
VISIT US AT THE CHICAGO METAL SHOW—BOOTH 2267 
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HERE’S LOW-COST 
POSITIVE TEMPERATURE CONTROL 
with C2Z7z02z ACCURACY 
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Alnor 
Temperature Controller 
Now-—at a cost far less than you 
may think—you can bring automatic 
precise temperature control to heat-treat- 
ing furnaces, bake-ovens, etc.—in fact, 
to any heating device whether electrically 
heated or fuel fired. The Alnor Controller is 
simple in design and operation—you merely 
set the pointer at the desired cut-off tempera- 
ture, and it’s ready to give you the finest in 
accurate controller service on new or existing 
heating equipment. Alnor quality throughout, 
it features the famous double air gap pyrometer 
movement; easily read, 6-inch mirrored scale; 
automatic cold-end compensator; weather-proof, 
dust-tight case—a truly rugged, precise instrument 
at a price you can afford. Write today for complete 
information and price. Illinois Testing Laboratories, 
inc., Room 523, 420 N. LaSaile St., Chicago 10, Ill. 
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Stress-Corrosion .. . 


heat treatment. The authors state 
that this criterion of failure may not 
be operative in other corrosive media 
because there can be different po- 
tential relationships between phases 
or because different electrode re- 
actions can take place. This alloy 
fails transgranularly in distilled 
water regardless of heat treatment. 

The mechanism of failure is based 
upon two constituents in the micro- 
structure. One constituent, FeAl, 
has been reported to segregate 
along one certain crystallographic 
plane which the authors assume is 
the basal plane of the hexagonal 
close-packed lattice of this alloy. 
This constituent is always present 
regardless of heat treatment. The 
other constituent is Mg,7Al,2, which 
is present as a grain-boundary con- 
stituent in specimens furnace 
cooled from room temperature. The 
presence of this precipitate in the 
furnace-cooled specimen accounts 
for the intergranular stress-corrosion 
observed. The FeAl constituent is 
said to be more cathodic to the 
magnesium-aluminum solid solution 
than the Mg,;Al,2, but because 
much more of this intergranular 
constituent is present in the furnace- 
cooled specimens, intergranular at- 
tack occurs. 

The explanation of the transgranu 
lar type failure is based upon the 
presence of the FeAl constituent at 
the basal crystallographic plane. This 
was suggested by the fact that trans- 
granular cracks did not always 
propagate in the direction normal to 
the applied stress but appeared to 
be dependent upon grain orienta- 
tion. The plane along which trans- 
granular attack took place was 
determined to be the (001) or basal 
plane of the HCP lattice. The FeAl 
compound is approximately one volt 
cathodic to the magnesium-alumi- 
num solid solution in the salt-chrom- 
ate solution. 

Motion picture studies showed 
that plastic deformation takes place 
continuously at the tip of an ad 
vancing transgranular crack. This 
deformation is said to prevent any 
film formation and thus allow a po- 
tential difference to be maintained 
between filmed and film-free sur- 
faces. Only a small cathodic current 
is required in order to prevent 
A. H. Raucu 


stress-corrosion. 
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exhaustive 20,000-hole drill test 
proves superior 
: machinability of 


» prass 
rod... 


Titan 


METAL MANUFACTURING COMPANY 
Bellefonte, Pa. 
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Is leaded steel as machinable as brass? 

Lack of scientific machining data com- 
paring these two metals prompted Titan 
to launch extensive research—not only in 
the laboratory but on the production line. 

In a closely-controlled Constant Pressure 
Drilling Test using no coolant, the time to 
drill a ‘-diameter, 1"-deep hole in leaded 
steel increased 92.5% by the 200th hole. 
Penetration time for brass had 
only 6.45%. On this basis, brass was 
times more machinable 

But Titan metallurgists went further. In 
an exhaustive effort to wear the drilling tool 
on brass to the same extent that 1,000 holes 
in leaded steel (with coolant) had worn it, 
a total of 20,000 holes were drilled in brass 
(using no coolant). Penetration time was 
only .070 minutes per inch for brass after 
20,000 holes as compared to .208 minutes 
pel inch for leaded steel after 7,000 holes 


increased 


14 


It was impossible to wear out the tool 


drilling 20,000 holes in brass. The test 
stopped. “We wore out the men instead 

Read about Titan automatic ma- 
chine production results comparing brass 
and steel bodies. Send for 
free 48-page booklet titled “First Report.” 
Use coupon below 
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leaded booster 


Titan Metal Mfg. Co, Bellefonte, Pa 


Gentlemen. Please send free booklet titled ‘First Report’ abovt 
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Entirely new protection and beauty 


eT 


for sheet metal! 


Marvibond is Naugatuck’s revolutionary new process that 
bonds durable vinyl plastic sheeting to almost any type of 
metal — permanently — with advantages no other coating can 
match. 


Revolutionary Marvibond process... 


® gives a protective coating many times more effective than conven- 
tional paint and lacquers. 


@ ends rust and corrosion—provides the unusual chemical resistance 
of vinyl compounds to acids, alkalies, salt water, alcohol, household 
chemicals, corrosive industrial liquids and atmosphere. 
Marvinol-Metal Laminates. . . 

@ do not support combustion. 


@ have far greater abrasion resistance than galvanized steel, varnish, 
phenolic or alkyd finishes. 





e will not chip, crack, craze or flake off. 


Applied before forming Any gauge metal or vinyl! 


By rolling and bonding vinyl sheet to the metal sheet before There are no particular restrictions on either the thickness 
your product is formed, Marvibond process saves valuable pro- of the vinyl used or the gauge of the metal. You get all the 
duction time and costly finishing operations. Marvibonded strength of metal needed, with the owtstanding corrosion 
metal can be deep drawn, sheared, crimped, bent, embossed, resistance of vinyl plastic. 
drilled, and punched with standard tools—without damage to Little difference what you make—there are money-saving, 
coating or bond! money-making uses for this exceptional new process prac- 
tically everywhere. In machine housings, metal tiles, con- 
New beauty, too tainers of all sorts, building panels, refrigerator liners, air 


. — -onditioning systems — applicatio he catalogue-full. 
Marvibonded metal can be given a practically unlimited range conditioning sys pplications by che c geet 


of attractive, built-in colors, grains, and textures—beautiful Better learn more about this new Marvibond process! 
and /asting decorative effects with other types of coating. Write on your letterhead to the address below. *Pat. Appl. For 


mae N augatuck Chemical s.ccsta 


CONNECTICUT 





Division of United States Rubber Company 


BRANCHES: Akron ¢ Boston e¢ Charlotte ¢ Chicago ¢ Los Angeles © Memphis 
New York . Philadelphia . IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
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CRUCIBLE tool steel sand castings 





end frequent replacement of aircraft propeller pump parts... 


This AIRKOOL tool steel sand casting, a sump pump 
housing for an aircraft feathering propeller, adds valu- 
able flying time between overhauls. 





Originally made of magnesium, the housing wore down 
and had to be replaced frequently. Crucible castings engi 
neers tackled the problem. Their solution: AIRKOOL 
castings of 5% carbon, air hardening tool steel. AIRKOOL’s 
abrasion resistance, toughness, machinability, and non- 
deforming qualities when hardened, make it practical to 
cast to close tolerances. And although the walls of this 
part are sometimes less than 1%” thick, it’s heat treated 
to 55Re with no discernable distortion. 





Refer your production problems to Crucible. For Cru- 
cible castings engineers have both the experience and 
production facilities for quality castings — sand, invest- 
ment, shell mold, green or baked core. When you need 
steel castings call Crucible. 


q C & U C , 3 LE| first name in special purpose steels 
5A years of Fine steelmaking  AIRKOOL SAND CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * ALLOY * MAX-EL * SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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» ATLAS oirectory 


of CORROSION PROOF 


CONSTRUCTION MATERIALS © 


CORROSION PROOF CEMENTS 


[) ALKOR—A furfural alcohol resin cement which is the nearest 
approach to a universal corrosion resistant cement. Complete resis- 
tance to non-oxidizing acids, alkalies, salts and most solvents at 
temperatures up to 380° F. 

}) VITROBOND—An economical hot pour sulfur cement having excellent 
resistance to non-oxidizing acids and moderate concentrations of 
oxidizing acids such as nitric and chromic. 
CARBO-KOREZ—Phenolic base cement resistant to non-oxidizing 
acids, salts and most organic solvents. Excellent for sulfuric acid. 


|} CORROSION PROOF LININGS 

[} ATLASTAVON—Polyviny! chloride sheet lining resistant to acids, 

alkalies and some solvents. 

[] SARAN SHEET—General purpose tank lining with excellent resis- 
fant properties. 

] NEOPRENE SHEET—Synthetic rubber lining resistant to water solutions 
of non-oxidizing acids, salts and alkalies, exhibiting excellent resis- 
tance to abrasions. 


CORROSION PROOF COATINGS 
NEOBON—High build neoprene coating especially suitable for appli- 
cation to varied shapes, can be sprayed or brushed. Recommended 
for splash and fume protection. 
NEELIUM— Exceptionally high build neoprene base coating for obtain- 
ing 15-20 mils. thickness per coat. 

| ZEROK SERIES—A complete series including viny! chlorinated rubber 
and styrene butadien copolymer based coatings. Black, white and gray. 


| IMPERVIOUS MEMBRANES 


| ATLASTISEAL—A hot melt three layer system lining used, behind 
brick for protecting concrete tanks against corrosion of water solutions 
of non-oxidizing acids and salts. 


| INDUSTRIAL FLOORS 


|) ATLAS ACID-ALKALI-SOLVENT-GREASE PROOF FLOORS— composed 
ef an impervious flexible membrane and acid proof brick joined 
with corrosion proof cement. These floors have been solving Industry's 
floor problems for over a quarter century. 


FURNANE FLOORS 


FOOD INDUSTRY FLOORS—A dual cement floor construction espe- 
cially designed for use in food processing plants and biological 
laboratories. 


RIGID FABRICATIONS 


A complete line of rigid fabrications built to specifications for exhaust 
systems, duct, process equipment, tanks and liners made from the 
plastic best suited for the requirement of the structure. Pipe of standard 
size available. 








*Trade Names Reg. U. S. Pat. Office 
Alkor, 


FOR FURTHER IN- | Neston, Neclon, Zone’ fortonatemere: 

FORMATION, CLIP 

THIS AD, CHECK ATLAS 

PRODUCTS OF MINERAL 
PRODUCTS CO. 


INTEREST AND 
MERTZTOWN, PENNSYLVANIA 
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Microstructural Changes 
in Fe-C Alloys* 


T WAS LEARNED in an earlier work 

conducted by these authors that 
tempering at low temperatures (in 
the range of room temperature to 
700° F.) caused the «-carbide to 
dissolve and to form as a film at the 
martensite grain boundaries, and ce- 
mentite to form as platelets and glob- 
ules within the martensite grains. In 
this continuation of that work, the 
study was devoted to carbide morph- 
ology, ferritic grain growth, rates of 
softening, and completion of the 
third stage of tempering which takes 
place in the range of 700° F. to Ac,. 
Four plain carbon steels of 1.4, 0.80, 
0.40, and 0.15% carbon were used. 

Tempering at successively higher 
temperatures within this range even- 
tually causes all of the cementite to 
form a grain-boundary film. It forms 
at the ferrite grain boundaries and 
then later develops at the prior 
austenite grain boundaries. The 
speed of its formation is increased as 
carbon content is decreased. It 
persists even after spheroidization. 

The ferrite grain of the quenched 
and quenched and tempered steels 
is small, so a special technique was 
used to measure the grain size. For 
easy comparison the results have 
been converted to approximate 
A.S.T.M. grain-size numbers. It was 
found that the ferritic grain size is 
finer that the prior austenite grain 
size, and that the grains retain the 
acicular shape of the martensite, and 
grow slowly in the temperature 
range of 900 to 1300° F. because of 
the inhibiting effect of the grain- 
boundary cementite. 

The location of cementite at the 
grain boundaries of the ferrite is ac- 
counted for by the lower interfacial 
energy between the ferrite and ce- 
mentite than between the individual 
ferrite grains. These interfacial 
energies were used in the determina- 
tions of the minimum size of cemen- 
tite particle that would be stable 
and favored over the cementite film 
at the grain boundaries. This mini- 
mum size increases with the carbon 
content and the ferritic grain size. 

(Continued on p. 196) 
*Digest of “Further Study of 
Microstructural Changes in Temper- 
ing Iron-Carbon Ailoys”, by B. S. 
Lement, B. L. Averbach, and M. 
Cohen, @ 1954 Preprint 21. 
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Take it anywhere 


AT LAST, A POWERFUL X-RAY LINE 
ANY FACTORY CAN AFFORD 











The Baltograph line of X-ray units brings quality 
control to small and medium manufacturers as well 
as to big industries. 

Though light and compact, the Baltograph is 
ruggedly constructed to withstand rough handling. 
The finest components are used to insure efficient, 
trouble-free operation under the most difficult fac- 
tory conditions. 

In addition, the Baltograph’s exceptionally gen- 
erous capacity and fine focus provide the deepest 
penetration and the highest sharpness of detail. 

With all its advanced features, the Baltograph 
line is amazingly low in cost. 


Manufactured in Stamford, Connecticut. 





Backed by 25 years of experience. Country- 


7 e 
a i ny t h e ‘ 1e t re wide distribution and service being established. 









BALTEAU ELECTRIC 
CORPORATION 


New and Meadow Streets @ Stamford, Connecticut 


COMPACT, EASY TO - 


Baltograph requires no cooling unit, no 







special additional accessories. Its com- 






pact size, simplicity and durability make 
the Baltograph ideal for field use. 
Manufacturers of DIFFERENT X-Ray Equipment 


for Medicine and Industry 
TRULY PORTABLE bp 
Self-contained in sturdy tank, Balto- 
graph has no high tension cables, re- 4 
eeeein the factory 


quires no special power supply. Low 
tension cables can be connected to 






any factory 230-volt, 60-cycle outlet. 


me) 


SPEED AND SHARPNESS 


Easy to position and transport, the 
Baltograph provides very high qual- 
ity of penetration, making it readily 
adaptable to factory quality control 
or laboratory work. 


2 
( » = line also includes diffraction equipment, accessories and other industrial X-Ray apparatus 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 


Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 

among the first to produce static castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 
and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma-ray technicians. If you would like more 
preliminary information, send for Bulletin No. 3150-G. 


rat VUTALU COMPANY 
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Microstructural Changes 


In the 700 to 1000° F. range the 
factors that are thought to affect 
softening area are: (a) decrease 
in the carbon content of the matrix, 
(b) solution, spheroidization and co- 
alescence of the cementite particles 
within the prior martensite plates, 
and (c) spheroidization and co- 
alescence of cementite at the bound- 
aries of the martensite plates. These 
softening effects are opposed by a 
hardening effect which is caused by 
the formation and extension of the 
cementite films at the prior mar- 
tensite boundaries. 

The solubility of carbide in fer- 
rite during tempering is considered 
as a function of the particle size 
parameter. Parameters are calculated 
for five different shapes of carbide 
particles. Electron microscope ob- 
servations show cementite platelet 
thickness and globule radii to vary 
from 10° to 10-5 cm. With a thin 
lenticular platelet this gives a size 
parameter of 5x 107 cm. It is pos- 
sible that cementite particles of this 
size parameter with a carbon content 
of 7.7% C could be dissolved in a 
pure ferritic matrix. 

It is thought that a change in the 
carbon content of the cementite dur- 
ing tempering occurs and that this 
change influences the carbon con- 
tent of the matrix, by enhancing the 
solubility of the carbon on account 
of the presence of small coherent 
particles of cementite with a com- 
position that may differ from the 
formula Fe,C. 

H. C. SCHNEIDER 


Strength of Low- 
Carbon Martensites* 


yowcanson martensites (0.11 to 
28% C) were studied to obtain 
information which could be used in 
the development of steels having 
high strength but with better duc- 
tility and toughness than that of 
steels containing 0.30% or more 
carbon. It was known in general 
that low-carbon martensites are 
tougher, but quantitative data were 
(Continued on p. 198) 

*Digest of “Tensile and Impact 
Properties of Low-Carbon Marten- 
site”, by C. C. Busby, M. F. Hawkes, 


and H. W. Paxton, @ 1954 Preprint 
No. 9. 
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Producing o large contour 
hand forging on o 660-ton 
press. Bridgeport con make 
contour forgings up to 1,000 
pounds. 
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BRIDGEPORT CONTOUR HAND FORGINGS 
—for lighter, stronger parts at lower cost 


Aluminum and magnesium contour hand forgings offer a 
number of savings in terms of die costs, time and materials 
over other methods of producing a limited number of units— 
especially for experimental and prototype use. 








Bridgeport Contour Hand Forgings have these advantages: 


1. Save metal and reduce machining. 





2. Grain in forged metal more closely follows contour 
See how much metal and machining are soved of part, giving more strength. 


by using a contour hand forging instead of a , . — . 
ol Gakk Gees GAL @ dendlned cineh cond 3. Furnished in T-6 condition, in most cases ready for 


be made. The physical properties of the forg- machining. 
ing ore far superior, too. 
4. X-ray, zyglo and ultrasonic testing of every forging 
assures highest quality. 
5. Inventory of aluminum or magnesium forging alloys 
available for fast production. 


Bridgeport’s skilled know-how and modern forging facil- 
ities with press sizes up to 16,500 tons also assure quality die 
forgings. For prompt, dependable service on all types of forg- 
ings, call your nearest Bridgeport Sales Office. 


ty er 8 


Be Nee BRIDGEPORT BRASS COMPANY 


Bridgeport’s Forging Folder describes the ad- 


: “ Meee ALUMINUM DIVISION — BRIDGEPORT 2, CONNECTICUT nad. 

vantages of forgings in many applicotions. i ear Bridge 

Write or call for your copy. Soles Offices in Principal Cities —Conveniently Located Warehouses “4 
Mills at Bridgeport, Conn., Indianapolis, Ind., ond Adrian, Mich. 


BRIDGEPORT ALUMINUM 
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‘ir, DOWN 


with 


BARRETT 


BRAND 


Anhydrous Ammonia 
FOR METAL TREATING 


Here’s Why in a Nutshell: You get 6750 cubic 
feet of mixed hydrogen and nitrogen when a single 
150-pound cylinder of Barrett Brand Anhydrous 
Ammonia is disassociated at normal temperature 
and pressure. One of the most economical sources 
of disassociated hydrogen and nitrogen for metal- 
lurgical uses! 


Economical For These Important Uses! 

—Protective atmosphere for bright annealing, braz- 
ing and powder metallurgy. 

~—Nitriding of alloy steels and carbonitriding (Dry 
Cyaniding) for treatment of steel. 

~—Case hardening of iron and steel with case depths 
up to 0.025 inches. 

—Sintering of metal powder compacts. 

—Augmenting corrosion—resistance treating for 
aluminum, magnesium, other light metals. 

—As a solvent in making electrolytes for electrolytic 
recovery of salts. 


Fast Delivery. Barrett Brand Anhydrous Ammo- 
nia is stocked coast-to-coast in 150-, 100- and 50-lb. 
cylinders. An adequate supply of cylinders in all 
sizes helps assure fast delivery in the size you want. 
If you use large quantities, ask about our tank truck 
delivery service—you'll save money. 


FREE Technical Help. Technicians specially 
trained in the use of Anhydrous Ammonia for 
metal treating will help you. No obligation. Also, 
valuable handbook, “Guide to Use of Barrett Am- 
monia in Cylinders” shows most economical usage; 
contains chemical properties, handling, charts, etc. 
FREE! Ammonia Leak Detector Safety Kit! 
Pocket-size, this new handy kit quickly detects 


ammonia leaks. May be used over and over. Write 
today! 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 
Ironton, Ohio @ Orange, Texas @ Omaha, Nebraska 
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Low-C Martensites . . . 


needed on the effect of carbon con- 
tent on ductility and toughness of 
both untempered and tempered 
martensites. 

Thirty-eight steels were evaluat- 
ed; all were fine-grained, aluminum- 
killed steels made in basic electric 
and induction furnaces. Specimens 
for the tensile tests were 0.252 in. 
diameter and those for the impact 
tests were standard V-notch charpy 
specimens. The specimens were 
finish-machined and austenitized. 

The majority of the steels showed 
very small amounts of tensile duc- 
tility in the as-quenched condition. 
A relatively short tempering treat- 
ment at 210° F. (100° C.) improved 
all of the mechanical properties of 
the steels except the tensile strength 
of steels with lower carbon contents. 
To attain maximum improvement by 
tempering at 210° F., 4 hr. at tem- 
perature is sufficient for the lower 
carbon steels, but the higher carbon 
steels require up to 12 hr. The yield: 
tensile ratio is relatively low (0.70: 
0.80) in the as-quenched condition 
and is improved only slightly by 
tempering at 210° F. The reduction 
of area and elongation values are 
improved by the tempering treat- 
ment, especially in the higher car- 
bon steels. On the average, the 
reduction of area at a given tensile 
strength is 13% higher for the lower 
carbon steels as compared to steels 
with over 0.30% carbon. 

The amount or type of alloying 
elements studied (other than carbon) 
has essentially no effect on duc- 
tility. Also, refrigeration in liquid 
nitrogen produced no significant 
change in mechanical properties. 
The major cause of improved duc- 
tility resulting from tempering at 
210° F. was not isolated and eval- 
uated. The tensile properties of 
specimens ranging in size from 0.252 
to 0.505 in. diameter, except for 
yield strength, are essentially the 
same. Yield strength decreases with 
increasing section size. 

Impact strength versus testing 
temperature curves were obtained 
for all steels in the as-quenched, 
and quenched and tempered condi- 
tions. The majority of steels had 
impact strengths at room tempera- 
ture that were higher than those of 
steels with higher carbon content 
(0.30% to 0.40% carbon) and 
































quenched and tempered to compar- 
able hardness. Tempering at 210° 
F. usually raises the impact strength 
at all testing temperatures and 
slightly lowers the transition tem- 
perature. The effect of alloying ele- 
ments on impact properties was 
studied. Nickel is most beneficial in 
lowering transition temperature; 
chromium up to 2% lowers the 
transition temperature to some ex- 
tent, whereas manganese between 
0.8 and 1.5% significantly raises 
transition temperature. 

In an attempt to improve the 
yield-tensile ratio, the effect of strain 
aging on this ratio was evaluated. 
All the steels showed aging effects, 
the amount of which depended on 
the amount of deformation and the 
aging temperature. Strains amount- 
ing to 5 to 13% reduction in area 
increase tensile strength up to 
34,000 psi. with only a slight de- 
crease in reduction of area. The 
elongation is greatly reduced and 
the yield-tensile ratio is one for all 
steels. A limited amount of data 
indicate that strain aging lowers im- 
pact strength and slightly raises the 
transition temperature. 

J. W. Spretnak 


Transformation of 
Ordered Structures* 


4S tne copper-gold alloy system is 

the prototype of a group of sys- 
tems which are isomorphous at high 
temperature and which undergo 
ordering transformations at lower 
temperature. It is generally accepted 
that two types of ordered structures 
are formed, one ideally having equal 
numbers of atoms of the two metals 
and being referred to as the CuAu 
type, the other ideally having three 
copper atoms for every gold atom 
and being called the Cu,Au type. 
The former has tetragonal crystal 
symmetry, the latter face-centered 
cubic; both transform into an iso- 
morphous face-centered cubic dis- 
ordered solid solution at higher tem- 
perature. There is general agreement 
also that ordering is not confined to 
the alloys of ideally stoichiometric 
composition, but occurs in the cop- 
per-gold system in the range from 


" *Digest of “Constitution of Order- ~ LP TECHN ICAL OPER DSened. B i NC. 
i 





ing Alloys of the System Copper- 
Gold”, by F. N. Rhines, W. E. Bond, 
R. A. Rummel, @ 1954 Preprint 6. 
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J-M BLAZECRETE 
cuts refractory 
maintenance costs... 


That’s why it pays you to use this hydraulic- 


setting refractory for temperatures to 3000F 


Blazecrete* materially reduces labor 
costs for refractory maintenance. This 
hydraulic-setting refractory saves time 
in building and repairing linings for 
high-temperature equipment. 


For troweling, just mix Blazecrete 
with water as you'd mix ordinary con- 
crete ... then slap-trowel it in place. 
When gunned, it adheres readily with 
a minimum of rebound loss. Either way, 
Blazecrete goes on fast, without labo- 
rious ramming or tamping. And Blaze- 
crete linings /ast. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. U.S. Pat. O0 


Whether you gun it... 


( 
or slap-trowel it... > 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 

L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- / 

Manville, Box 60, New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 





_Y Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 
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about 18 to approximately 70 at. % 
gold, or higher. 

There have been a number of 
investigations of the copper-gold 
system, but a bread range of inter- 
mediate alloys remains whose con- 
stitution is imperfectly established 
and whose transformation character- 
istics remain almost unstudied. With- 
in this range lies a disputed “inter- 
mediate ordering phase”, near 41 at. 
% gold. Further knowledge of these 
alloys is desirable, both to extend 
the understanding of the ordering 
characteristics of nonstoichiometric 
alloys, and because of a growing 
technical interest in the heat treat- 
ment of analogous alloys. 

Accordingly, the present studies 
consisted in a re-examination of the 
constitution of 24 ordering alloys 
covering the range 19.5 to 70 at. % 
gold. The technique for insuring the 
attainment of equilibrium consisted 
in measuring the electrical resistance 
ut a sequence of constant temper- 
atures, after sufficient time had 
elapsed, and proving equilibrium by 
repeating the process, but approach- 
ing equilibrium from the opposite 
direction. 

The alloys were prepared as 10-g. 
charges of the purest available 
grades of electrolytic gold and oxy- 
gen-free electrolytic copper, sealed 
under a partial atmosphere of puri 
fied argon in silica glass capsules 
lined with “Aquadag”. The alloys 
were remelted several times to get 
complete mixing. After annealing, 
and cold forging with intermediate 
annealing, the alloys were die-drawn 
to 0.017 in. diameter, and given a 
final anneal before test. 

The following conclusions were 
drawn 

1. By means of measurements 

made at equilibrium, the ordus and 
disordus boundaries of the system 
copper-gold have been relocated and 
the existence of such conjugate 
boundaries has been proved; a new 
phase diagram is presented. 
2. A eutectoid transformation 
(disordered to ordered CuAu and 
ordered Cu,Au) occurs at about 36 
at. % gold and 284°C, (543° F.) 

3. The existence of a field of 
coexistence of the ordered phases 
Cu,Au and CuAu, between about 
35 and 40 at. @ gold, has been 
demonstrated, 

$1. There is no evidence of an in- 
termediate phase at 41 at. % gold, 

Continued on p. 202) 
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atchless performance 


in Die Steels 
fel am @tellom , ela. 4 Non-Shrinkable Colonial No. 6 


The non-deforming, oil-hardening steel that com- 
bines ease of machining with low hardening tem- 
perature. Fine performance on blanking dies, 
punches, gauges, bushings, etc. 






Air Hard 
oT) i t=) me Col ele i alal--+— 


5% chromium, air hardening with minimum dis- 
tortion. Provides toughness and better wear 
resistance for thread rolling dies, forming and 
blanking dies, knurls, punches, gauges. 


High carbon, high chromium alloy, air hardening. 
Affords exceptional resistance to wear, with long 
life on trimming die, lamination die, shear blade, 
coining die, roll, mandrel and other difficult as- 
signments. 


ols it~] mel s-lie Mei > 4m otelaliae)| 


eol-jit-)ameotelaliae) 
‘ tro Crocar 


of segregation Air or oil hardening. A high carbon, high chro- 


mium steel, highly wear resistant; properly se- 
lected for lamination dies, wear plates, slitting 
cutters, forming dies. 


and 


Red Star Tungsten 


feat-laleir-leniela = by specialists Oil hardening. Unusual edge strength and wear 
resistance, with high hardness. Specify for taps, 
Tame iia-) ame ler-liia am cele) mma i-7-1 0 punches, spinning tools, slitters, blanking dies. 


VaNADiUM-ALLoYs Stee. COMPANY 
AE i, US. / vely f Manvfacturers of First Quality Tool and Die Steels 


Latrobe, Pennsylvania 


COLONIAL STEEL DIVISION + ANCHOR DRAWN STEEL CO. 


In Conado 


Voenedium-Alloys Steel Canade Limited, London, Ontario 


chbae 








Ordered Structures . . . 


such as had been postulated by 
Haughton and Payne. 

5. Evidence exists of the occur- 
rence of another phase near 70 at. 
% gold; this phase seems to have 
higher electrical resistivity than the 
conjugate disordered phase at like 
temperature. 

6. A copper-gold alloy, contain- 
ing 66 at. % gold, exhibits a nearly 
zero temperature coefficient between 
240 and 270°C. (464 to 518° F.) 
and a very small coefficient at higher 
temperatures. 

7. Ordering in the copper-gold 
system proceeds in a manner typical 
of phase changes that occur by nu- 
cleation and growth processes. 


G. V. Smitu 


WHY SHOULD | USE T-E’S 
SELF-BALANCING INDICATOR? 

















TO READ A 
LOT OF 
TEMPERATURES 
QUICKLY AND 
ACCURATELY. 




















LARGE CAPACITY 

Several hundred thermocouples or resistance bulbs can be con- 
nected to T-E’s indicator through toggle switches, rotary switches, 
or connector panels: Switches are housed in a separate case iden- 
tical to the indicator case. Capacity is 50 to 160 points. For less 
than 50 points a smaller case can be used, for over 160 points, 2 
or more cases can be supplied. 


EASY-TO-READ 

Large, 34” scale has from 400 to 600 widely spaced graduations 
for accurate and easy reading. Hairline is close to dial, minimizes 
errors from parallax. 


SPEEDY 
Full scale travel only 4 seconds. Bal- 
ances rapidly at temperature value. 


23 SCALE RANGES 
From —320° to -+-200°F all the way 
up to 0° to 3000°F. 


ACCURATE 
+ Y% of 1% of scale range. 


SENSITIVE 
1/20 of 1% of scale range. 


DURABLE 


Influence of Nitrogen 
in Cr-Mn-Ni Steels* 


Ts investigation of chromium- 

manganese-nickel steels contain- 
ing nitrogen was prompted by the 
need for nickel conservation, and at 
the same time as an aid in expand- 
ing the utilization of stainless steels. 
The authors’ primary objective was 
the study of the influence of nitro- 
gen upon the structure and proper- 
ties of chromium-manganese-nickel 
steels. Such an objective was justi- 
fied by the known beneficial effects 
of nitrogen upon hot workability and 
upon austenite stability in steels of 
this type. 

The work was conducted on a 
series of steels containing 12 to 18% 
chromium, 1 to 20% manganese, 0 to 
4% nickel, 0.05 to 0.15% carbon, and 
with nitrogen contents between 
about 0.12 and 0.18%. The steels 
were induction melted and cast into 
2-in. square ingots weighing ap- 
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Simple design keeps maintenance low and instrument life long. 
Only 2 moving parts, the motor and the shaft carrying dial, slide- 
wire, and drive gear. Slidewire is enclosed to protect it from dust 
or electrical interference. 


Interested? Write for bulletin 61— H. 


proximately 17 Ib. These were hot 
worked at 2100 to 2145° F. into % 
and 1/16-in. thick strips, solution 
heat treated 15 min. at 1965° F. 
and air cooled prior to testing. All 
specimens were examined magnetic- 





ally (and some metallographically) 
for the presence of delta ferrite. 
Hardness, tensile, impact and Erich- 
(Continued on p. 204) 
*Digest of “Austenitic Chromium- 
Manganese-Nickel Steels Containing 
Nitrogen”, by Russell Franks, W. O. 


Binder and James Thompson, @ 1954 
Preprint 29. 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo Electric @. Rc 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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Gasmaco 
Box Furnaces 


Gasmaco 
Car Type Furnaces 


Gasmoco 
Roller Hearth Furnaces 


THE GAS MACHINERY COMPANY 


16106 WATERLOO 


ROAD 
CLEVELAND 10, OHIO 











Have you a heat treating problem? A 
critical forging operation? If you do, you 
want to know which is the best heat 
process . . . the best furnace to meet 
your needs. 


There isa GASMACO furnace and process 
that will meet your requirements exactly. 


For over fifty years The Gas Machinery 
Company has devoted its engineering and 
design skill to the building of industrial 
furnaces and gas generation equipment. 
Gasmaco fuel fired furnaces will help you 
solve your problems. They are built for 
many forging and heat treating processes: 
direct, radiant tube, and convection heat- 
ing ... rotary or straight through designs 
. . . high temperature roller hearth . . . 
cooling tables and conveyors, charging 
equipment and manipulators. 


SINCE 1902 


ey 


Designers « Fabricators « Erectors 


Gas Plant Equipment and 
industrial Furnaces 


THE GAS MACHINERY CO. (Canada), itd. 


HAMILTON, ONTARIO 
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Nitrogen... 


sen cupping tests were made on ap- 
propriate specimens. 

Results of the investigation indi- 
cate that the austenitic region is 
greatly restricted by 
chromium contents and expanded by 
raising the nickel content. Manga- 
nese in excess of 8% expands the 
delta ferrite-austenite region when 
chromium is in excess of 15%, this 
value being the maximum chromium 
content in which a fully austenitic 
structure can be produced by man- 
ganese alone. It was also observed 
in these low-carbon steels containing 
15% or more chromium that the 
austenite-forming capacity of man- 
ganese is weak, and that it acts pri- 
marily as an austenite stabilizer 
rather than as an austenite former. 

Both nitrogen and carbon were 
found to expand the austenitic region 
in these steels and it was concluded 
that they are more potent than 
nickel in this respect. Of the two, 
carbon is somewhat stronger. 

It was found that greater amounts 
of nickel and nitrogen were required 
to produce fully austenitic structures 
in the as-cast condition than in the 
hot-worked condition. The homogen- 
izing action of hot working is prob- 
ably responsible for this difference. 
It is desirable to adjust the composi- 
tion to obtain a substantially aus- 
tenitic structure in the as-cast condi- 
tion in order to avoid subsequent 
hot working difficulties caused by the 
presence of too much delta ferrite. 
The composition limits _ recom- 
mended by the authors for steels 
meeting this requirement are as fol- 
lows: 16.0 to 17.5% chromium, 3.5 
to 4.5% nickel, 7.0 to 9.0% manga- 
nese, 0.06 to 0.10% carbon, and 0.12 
to 0.18% nitrogen. 

Steels within these limits had good 
hot working properties if the initial 
working temperature was kept ata 
maximum of 2235° F. These steels 
also showed good mechanical prop- 
erties in the hot worked and solution 
treated condition. The mechanical 
properties for steels solution treated 
at 1965° F. were comparable with 
these of the conventional austenitic 
chromium-nickel steels, and _ their 
work hardening characteristics were 
between those of 17% Cr, 7% Ni, and 
18% Cr, 9% Ni steels. Steels within 
the recommended composition limits 

(Continued on p. 206) 
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Pennsalt 
Chemicals 


Pennsylvania Salt Manufacturing Company 


for higher speed... 
r-4 a -¥- ha -) eh a 


...-lower cost 


Higher speeds in critical metal working are here for 
plants using the Pennsalt Fos Process. They can cold form 
steel piston pins, torque tubes, gear blanks, hydraulic 
cylinders and other vital parts in presses. And the finished 
products are tougher, stronger, better able to withstand 
the demands of higher speeds and harder wear than parts 
made by conventional methods 

The Pennsalt Fos Process is now being used in auto- 
motive, tube, wire drawing and ordnance plants. The 
process includes a new Pennsalt lubricant and a proven 
method of locking the lubricant to the steel. The Fos 
Process insures the smooth and rapid flow of cold steel 
through the die, even at extreme pressures 

Practically all of the original metal can be utilized with 
Pennsalt cold extrusion techniques... work cycles can 
be reduced...and over-all production speeded up. Superior 
physicals can be obtained from carbon steels, along with 
a better, smoother finish. Multiple draws without interim 
recoating and annealing, and greater reductions per draw 
are now practical, 

Is Fos Process prac tical for your plant...your produc ts? 
Send us details of desired application, or blueprints of prod- 
ucts. We'll be glad to evaluate possibilities. Metal Processing 
Department, 518 Widener Building, Philadelphia 7, Pa. 
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Nitrogen .. . 


had good welding characteristics 
and the welds showed high tough- 
ness at room and subzero tempera- 
tures. The stabilizing effect of man- 
ganese on austenite was found to 


4 U $4 - A R © T | Cc be particularly helpful in retarding 


notch-sensitivity at low tempera- 


tures. General corrosion resistance of 
INDUSTRIAL —_— -) ices stocks in culdtel i 


steels in oxidizing environ- 
ments was comparable to that of 17% 


Cc A B 5 ty E T s e | Cr, 7% Ni steel. 


' 


W. W. AusTIN 


Mechanical Properties 
of Ductile Irons at 
Elevated Temperatures” 


ce 1nONS with spheroidal graph- 

ite, variously termed ductile, 
nodular, sphe roidal or spherulitic 
graphite irons, have become recog- 
nized standard materials during the 
past four years. Considerable re- 
search, engineering and field testing 
have supplied the essential knowl- 


control ecald for... edge for substantial and increasing 


4 commercial production for a wide 
METAL 


range of applications. The ductile 
TREATING RESEARCH & PRODUCTION TESTING cast irons combine many of the 
Quick-Aging Products [ Characteristics processing or foundry handling 
“ess emer ; —, —— qualities of gray cast irons with me- 
ere or _ Plostics - Conduction ' chanical property characteristics ap- 
Nardening Sestenate Aieanten Brittleness proaching those of the annealed or 
Super-Hardening Equipment Contraction normalized cast carbon steels. 
Tool Steel Instruments Viscosity Published data that show the 
Lubricants Corrosion superior resistance to growth 


and 
Cameras { Longevity 


oxidation of ductile irons over flake 
irons suggest possibilities for ele- 


PLUS STORAGE & PRESERVATION vated-temperature service. How- 


: A ' ver, data on the mechanical . 
of Chemicals, Biologicals, and Serums 2 eradgprage nities Spemmorancsesioth.. sip J 
erties at elevated temperatures are 

















Tenney Sub-Arctic Industrial Cabinets are adaptable to all these scant, particularly on long-term 
important applications—wherever low temperature refrigeration with creep. This paper gives “general 
constant control, rapid pull-down, reliability of operation, and minimum en tien dete” «a gg 
maintenance are essential to operations. There are 28 models available ese-ume Cus on t - ay 
in standard and special units in 1, 4, 6, 9, and 12-cu. ft. capacities, either stress-rupture properties of three 
air- or water-cooled. And for low temperature points, there is a range of types of ductile irons, together with 
six ratings: —40, —80, —100, —120, —150, and —170° F. 





tensile proporties at room and ele- 

For features, specifications, and optional equipment, vated temperatures and data on their 
write for Sub-Arctic Bulletin. growth. 

A number of heats of each of 

three types of ductile irons, namely 

_® sass ferritic, pearlitic, and_ austenitic, 


were studied. Nominal compositions 
were as follows: 
ENGINEERING, INC. (Continued on p. 208) 


Dept. $104, 1090 Springfield Road, Union, N. J. *Digest of “Elevated Temperature 


_ ; ; ; Properties of Ductile Cast Irons”, 
Plants: Union, N. J.; Newark, N. J.; Baltimore, Md. by C. R. Wilks, N. A. Matthews and 
West Coast Representative: The Thorson Company, 1644 N. Orange Ave., Los Angeles 46, Calif. R. W. Kraft, Jr., @ 1954 Preprint 


Engineers and Manufacturers of Automatic Environmental Test Equipment No. 34. 
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The 86-foot pressure vessel illustrated above is a Stabilizer 
built for a petroleum refining plant. This unit and its Over- 
head Receiver were Steel-Weld Fabricated by Mahon 
in accordance with the A.S.M.E. 1952 Code. Platforms, 
Ladders, and other miscellaneous iron, to complete this 
unit in the field, were also produced by Mahon. Equip- 
ment of this type, and the products, parts and assemblies 
shown at the left are typical of thousands of Steel-Weld 
Fabricated units produced and machined by Mahon for 
hundreds of processing plants and manufacturers of 
processing machinery, machine tools, and other types of 
heavy mechanical equipment. Perhaps you, too, could 
profit by discussing this unique service with a Mahon engi- 
neer. If you require special equipment, or parts or assemblies 
including large, heavy pieces, where time and pattern costs 
are a consideration, Mahon Steel-Weld Fabrication may 
prove to be the answer. You can turn to Mahon with complete 
confidence . . . personnel and facilities are available within 
the Mahon plant to do the entire job from drawing board to 
finished machining. You will find in the Mahon organization a 
reliable source with ultramodern fabricating, machining and 
handling facilities to cope with any type of work regardless 
of size or weight. See Mahon’s Insert in Sweet's Product De- 
sign File, or have a Mahon engineer call at your convenience. 


THE R&R. €C. MAHON COMPANY 


DETROIT 34, MICHIGAN 


ye EN 
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Thompson Precision-Engineers 
Light Metal Castings for 
All industry 


HE machinist turning out pro- 

duction parts and the pilot 
flying the speedy jet fighter have 
one thing in common—both can 
count on Thompson. The factory 
worker's machine and the pilot's 
jet engine are each improved by 
precision-engineered castings 
produced by Thompson's versa- 
tile Light Metals Division. 

In the case of the fighter, it’s 
any one of several parts including 
the alternator housing that’s pro- 
duced by Thompson—with the 
factory machine, one of the parts 
manufactured by Thompson is the 
casting for the fluid clutch. 


These are but two of the many 
light, strong, durable castings 
designed, developed and manu- 
factured by Thompson for a diver- 
sified list of customer uses. Today 
Thompson is producing tight 
metal castings for such products 
as buses and garbage disposers; 
washing machines and jet planes; 
automobiles and industrial en- 
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gines; ice scoops and aircraft 
engines. 

Behind this ability to aid all 
forms of industry are over 50 years 
experience in research and manu- 
facture of precision metal parts. 
Regardless of your product, if you 
use castings, Thompson's creative 
engineers will gladly show you 
where and how you can simplify 
your operations and save on costs 
with Thompson Light Metals 
Castings. 

For a detailed description of the 
Thompson Light Metals facilities 
which are available to you, send 
for your free copy of “Creative 
Castings.” Just write to Dept. 
MP-6, Light Metals Division, 
Thompson Products, Inc., 2269 
Ashland Road, Cleveland 3, Ohio. 


You can count on 


LIGHT METALS DIVISION 
2269 Ashland Rd. + Cleveland 3, Ohio 





Ductile Irons . . . 


F* p* A* 
Carbon 3.7 3.7 3.0 
Manganese 0.4 0.4 2.0 
Nickel 1.0 10 22.0 
Magnesium 0.07 0.07 0.08 


All of the heats which were exten- 
sively studied were made by basic 
induction practice. Pig iron, mild 
steel punchings and ferro-alloys con- 
stituted the charge, except for two 
austenitic iron heats where 50% shop 
returns were used. Heat sizes ranged 
from 100 to 1000 lb. The furnaces 
were tapped at approximately 2700° 
F., and treated with a proprietary 
nickel-magnesium alloy with the 
subsequent addition of 1% silicon as 
85 grade ferrosilicon on reladling in 
accordance with the practices de- 
fined in the patents of the Interna- 
tional Nickel Co. Test bars were also 
obtained from six heats of ferritic 
ductile iron which were produced 
in a basic (magnesite) lined cupola. 
Testing followed in general the ap- 
plicable A.S.T.M. procedure. 

The short-term tensile and rupture 
properties of pearlitic ductile iron 
were found to be superior to those 
of the ferritic grade. Correspond- 
ingly, superior creep properties, re- 
flecting long-term behavior, held 
only to about 800°F. At higher 
temperature the potential long-term 
superiority cannot be realized be- 
cause the pearlitic iron, structurally 
unstable, progressively graphitizes 
and reverts to a ferritic iron which 
has lower creep strength than the 
standard ferritic grade. Creep 
strength of the stable ferritic iron 
is comparable to that of low-carbon 
steel from 800 to 1200° F. 

The austenitic iron was markedly 
stronger at and above 1000° F. than 
the ferritic and pearlitic grades, 
which lose strength rapidly. above 
800° F. The utility of the standard 
ferritic and pearlitic grades appears 
limited to a maximum temperature 
of 1000 to 1100°F. for long- 
term load-carrying applications when 
both scaling resistance and strength 
are considered. The high-nickel 
austenitic iron should have similar 
utility to 1200 to 1300° F. 

G. V. SmirH 


*F is a ferritic steel, annealed; P 
is pearlitic, normalized; A is austen- 
itic, not heat treated. In all three 
steels phosphorus and sulphur were 
low, and silicon was 2.5 to 2.6%. 
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The name Jessop has been synonymous 
with fine quality steels for 170 years. Jessop 
metallurgists and production men pioneered 

many “firsts” in the specialty steel field. For 

instance, 53 years ago Jessop became the 
first producer of quality saw steels in the 
United States. Today, Jessop is making fur 
ther strides in this field. It is one of very few 
domestic sources for periphery-rolled saw 


steel circles and ground and tempered steels 


for the manufacture of saws. There are sev 


eral reasons for the consistent high quality 
First of all, Jessop 


of Jessop’s saw steels 


rigidly controls its melting formulas and 

pours ingots small enough for cross rolling 
This assures a fine, uniform grain structure 
so that the stock blanks well, forms well, 
swages well, and has superior edge-holding 
properties. Moreover, though Jessop’s tra 
dition dates back to 1784, it 
young, revitalized organization aggressively 
building value 
The new Jessop team will give you better 
better delivery than 
expect elsewhere. Send in an order and find 

out how good this saw steel is 
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service and you can 
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by Early X-Ray Inspection 


The Lang Company, Inc., of Sale Lake City, Utah, they are staffed by experienced men who can help you 





makers of pressure vessels, uses the Westinghouse 250 solve inspection problems, and who can demonstrate 








KV Mobile X-ray Unit extensively throughout their savings. Call your nearest X-ray representative or 
plane. This mobile unit moves easily to the fabrication write to the address below. 


site. A complete X-ray Inspection ts quickly made, and 





defective welds are replaced at a lower cost than if 


found after pressure tests. 


Throughout the metal-working industry the Westing- 
house 250 KV Mobile X-ray Unit handles many 


equally important money-saving tasks. If internal de- 





fects increase your costs, this X-ray unit will help you 


lower them. 


Westinghouse has X-ray sales offices across the nation; 











X-RAY DIVISION - WESTINGHOUSE ELECTRIC CORPORATION - BALTIMORE 3, MARYLAND 


FLUOREX 

PORTABLE UNITS 
X-ACTRON 

JIB CRANE 
PRODUCTOGRAPH 
MOBILE UNITS 

GRAIN INSPECTION UNIT 
SERVICE 

ACCESSORIES 


you CAN BE SURE...iF ITS 


Westinghouse 
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Special Wire Shapes 
CUT COSTS 


Improve Product Performance 
j 


Pre-drawn shapes, such as triangles and squares, 
are naturals for carburetor needle valves. 








Alloy Special Wire Shapes eliminate costly machining time 
and cut metal waste. No need to start with round wire and 
then machine half of it away to get the shape you want. Alloy 
Metal Wire Division is ready to supply you with Stainless 
and Nickel Alloy wire in just about any special shape you may 

aun a & aaa aie dae require. Some of the standard shapes available are shown here. 

shapes. We will be more than willing to work with you in the develop- 
ment of any other shape. 








Drawn Alloy Wire Shapes provide other advantages in addi- 
tion to reduced costs. Product quality and performance are also 
improved. The drawn wire insures uniformity of cross-section 
and a smooth, flaw-free surface. 


For more details on Alloy Special Wire Shapes or for infor- 
mation on Stainless, Nickel Alloy or Electrical Resistance Wire, 


cas of & auld Gan a> onion, Rod and Strip, drop us a line. We are happy to be of service 
Others can be developed to meet your needs. to you. 


See Us at the Metal Show ‘“ 5 * 99 
Booth 1645 Quality Products since 1949 


ALLOY METAL WIRE DIVISION 


H. K. PORTER COMPANY, INC. 
of Pittsburgh 


PROSPECT PARK, PENNSYLVANIA 
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Influence of 
Static Stress on 
Damping Capacity” 


AMPING Capacity is important in 

preventing high stresses devel- 
oping at or near resonance. Much 
data have been collected on damp- 
ing capacity of various metals and 
alloys, but the effect of static stress 
on damping has been largely neg- 


lected. An example of static stress 
is in members which are subjected 
to large centrifugal stresses, such as 
turbine or compressor blades. 
Damping capacity measurements 
were made on wires on which vari- 
ous weights were suspended. Wires 
of A.LS.I. 403 (ferromagnetic stain- 
less steel) and Refractaloy 26 (non- 
ferromagnetic high-temperature al- 
loy) were used in this study. Theo- 
retical considerations indicate that at 
low vibrational stresses, the damping 
behavior will depend on whether the 
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Experience Cannot be Copied 


More than a quarter-century ago MARVEL invented and 
basicall atented the MARVEL High-Speed-Edge Hack 
Saw Blade—the UNBREAKABLE blade that increased 
hack sawing efficiency many-fold. 


Every MARVEL Hack Saw Blade ever sold has been of that 
basic welded high-speed-edge construction, with constant 
improvements from year to year, as EXPERIENCE aug- 
mented the “know-how” . . . 


MARVEL is not “‘tied"’ to any single source of steel supply, 
and has always used the best high s steels that became 
available from time to time as metallurgy progressed. When- 
as-and-if finer steels are developed—and are proven com- 
mercially practical for welded-edge hack saw blades— 
MARVEL will use them, regardless of cost or source . . 


There is only one genuine MARVEL High-Speed-Edge! All 
other “composite” or ‘‘welded-edge” hack saw blades are 
merely flattering attempts to imitate—without the ‘“know- 
how” of MARVEL EXPERIENCE .. . 


Insist upon genuine MARVEL High-Speed-Edge when buy- 
ing hack saw blades—and be SAFE, for you can depend 
upon MARVEL. They have been “‘tested”’, “‘pre-tested”’, and 


“re-tested"’ by thousands of users for more than a quarter- 
century! 


material is ferromagnetic or nonfer- 
romagnetic. In making the tests, the 
wires were silver-soldered at both 
ends into %-in. diameter brass rods. 
The top end of the fixture is rigidly 
mounted, whereas the bottom part is 
free to rotate. The static stress is 
obtained by placing lead weights on 
the bottom of the fixture. An inertia 
arm with variable weights is soldered 
on the bottom end of the fixture. 
After twisting the wire, the decay 
of vibrational torsion is measured 
optically. The static stress is varied 
by suspending different weights from 
the brass rod, and vibrational stress 
is changed by increasing the amount 
of twist. A solenoid is provided to 
differentiate damping due to plastic 
flow and due to magneto-mechanical 
hysteresis. 

Static stresses in the range 910 to 
51,000 psi. aud a vibrational torsion 
stress range of 0 to 40,000 psi. were 
employed. Measurements in the 
range of 70 to 1300° F. were made. 
The results were in accord with the- 
oretical expectations. For the ferro- 
magnetic material (A.I.S.I. 403) at 
low torsional strains, the damping 
capacity first increases, then de- 
creases with increasing applied 
stress. At larger torsional stresses, 
damping capacity increases directly 
with the applied stress. At elevated 
temperatures, the damping curves at 
750° F. are basically the same as at 
room temperature. At higher tem- 
peratures, not only does damping 
rapidly increase, but the direction of 
the effect of static stress reverses. 
The nonferromagnetic (Refractaloy 
26), to the contrary, exhibits a sim- 
ple relationship among static stress, 
shear strain, and temperature. Its 
damping increases with these three 
quantities in a continuous fashion 
throughout the entire range of ap- 
plied stress and temperature. In 
addition, its damping capacity is 
considerably smaller than that for 
the ferromagnetic material. 

The curves obtained are rational- 
ized in terms of strain-hardening, re- 
covery and magneto-mechanical hys- 
teresis. Damping in ferromagnetic 
materials in the range of stress em- 
ployed has two basic causes: mag- 
neto-mechanical hysteresis and plas- 
tic flow. The former is predominant 

(Continued on p. 212) 

*Digest of “Effect of Static Stress 


on the Damping of Some Engineering 
Alloys”, by A. W. Cochardt, @ 1954 
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TWO-MINUTE 


CARBON 


DETERMINATOR 


This Dietert-Detroit Carbon Deter- 
minotor provides o quick, octu- 
rate, quantitive determination of 
carbon in metals and other mateé- 
rials within two minutes after the 
sample is prepared and weighed 
.. The samples may be BORINGS, 
MILL CHIPS, CRUSHED SAMPLES, 
PELLETS, SHOT or CAST PENCILS 
from o specimen mold . . . The car- 
bon percentage is read directly 
on the graduations of the burette 
without calculation. Over 3000 
users oppreciate its special supe- 
rior features ond simplicity of 
operation. 


CONTROL 


9330 ROSELAWN oe: 


LOW (US! opceatien 


That's your assurance when you use Dietert-Detroit Control Equip- 
. Products that have gained a world-wide reputation in 
meeting present-day production requirements. 


EQUIPMENT 


PoIETERL 


DETROIT 4, MICH. 


THREE-MINUTE 


SULFUR 


DETERMINATOR 


The Dietert-Detroit Sulfur Determi- 
nator is designed on the basis of 
utility, speed, simplicity and neat 
Oppecronce. It offers extra con- 
venience, reliability and low op- 
@rational cost . . . Used with the 
Varitemp or Hitemp Combustion 
Furnace it provides the most prac- 
tical and accurate means of sulfur 
determination of COAL, COKE, 
IRONS, ALLOY STEELS, NON-FER- 
ROUS METALS, RUBBER, PETRO- 
LEUM PRODUCTS and other or- 
ganic or inorganic materials in as 
little os o three-minute period. 























Let our Determinetors 
supply the enswer te 
your enatlytice! prob- 
lems. Write TODAY. 
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make same day ship- 
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Our precision slitting 
and shearing equip- 
ment assures accu- 
rate and efficient 
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A COMPLETE LINE OF 


PRECISION INSTRUMENTS 
for 


Metallographers 


AO 
CONTROL 
AND 
RESEARCH 
METAL- 
LOGRAPHS 


Years ahead in optical quality and simple, rapid operation, these two AO Metallo- 

graphs outperform the field, Every operation is accomplished while you sit com- 
fortably at a modern desk ... you compose the picture on a screen directly in front of 
you... foeus the camera automatically while examining the specimen through the 
microscope... take notes, change magnification, adjust the lamp, make the exposure— 
all with unbelievable speed, ease, and precision. Other features: monocular or binocular 
bodies, revolving objective turret, two lamps—visual and photographie, “autofocus 
coarse adjustment stop. For those laboratories needing an instrument for the study of 
anisotropic materials, the AO Metallograph equipped with a circular revolving stage and 
polarized, phase, and bright field illumination, is recommended. 


+0] spencer METALLURGICAL MICROSCOPES 


From the complete line of Spencer Metailurgical Micro- 
scopes, select an instrument that exactly meets your needs. 
e AMERICOTE OPTICS eliminate reflections, pro- 
vide added contrast. 
e WIDE RANGE ADJUSTABLE STAGE handles 
unusually large or small specimens. 
e BRILLIANT, UNIFORM ILLUMINATION from 
a vertical Hluminator that is simple to operate, 
sturdy, cool. 
VARIETY OF EQUIPMENT for teaching, routine 


examinations, and research. 


\ 0) spencer STEREOSCOPIC MICROSCOPES 


‘Two distinet advantages are offered by these instru- 
ments: 

|. The image is erect and a wide field of view is 
provided, 

2. The image has depth and shows the specimen in 
three-dimensional perspective. 

No, 26 is designed for examining small specimens. 

No. 23 (illustrated) for large objects. No. 353 Illum- 
inator provides an adaptable source of illumination, 


Address 
Please send me complete information on 
} Control Metallograph Git 
0) Research Metallograph “ 
©) Metallurgical Microscope 
1) Stereoscopic Microscope State 
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beoeasoeon= 


METAL PROGRESS; PAGE 





Damping Capacity . . . 


at lower torsional stresses whereas 
the latter is predominant at higher 
stresses. A static stress causes mag- 
neto-mechanical damping to decrease 
gradually and finally disappear. The 
influence of static stress on plastic 
flow damping is complex. It is ob- 
served that damping first increases 
with static stress, but then it may de- 
crease if considerable strain harden- 
ing takes place during the vibration. 
The effect of temperature can be in- 
terpreted through its effect on strain 
hardening and recovery. 
J. W. SpretNak 


Phase Equilibria 
in the Ti-Al-Mn System* 


HE PHASE equilibria of the tita- 

nium-rich corner of the titanium- 
aluminum-manganese system were 
investigated on alloys that extended 
in composition up to the two binary 
intermediate phases TiAl and TiMn,. 
More than 100 alloys were prepared 
from iodide titanium (99.97% Ti) 
which was the basis metal, alumi- 
num (99.99% Al), and refined elec- 
trolytic manganese. The alloy but- 
tons were prepared by arc melting 
in a nonconsumable electrode fur- 
nace using inert atmosphere protec- 
tion. After homogenizing for 24 hr. 
at 1830° F., the samples were sealed 
in Vycor or quartz bulbs and were 
annealed for a period that varied 
from 2 hr. at 2370° F., to 400 hr. 
at 1290° F. Annealing temperatures 
of 1290, 1380, 1470, 1560, 1650, 
1740, 1830, 2010 and 2190° F. were 
used to explore the solid-state 
equilibria. After quenching the 
samples io retain the equilibrium 
structures, metallographic examina- 
tion was used to establish the nine 
isothermal regions ot the phase dia- 
gram at the temperatures just listed. 
These regions were then used to con- 
struct vertical sections at 90, 80, 70 
and 60% Ti and at 5 and 10% Mn, 
which are reproduced in the paper 
along with six isothermal sections. 

The phase fields a, 8, (a + 8), 
(a + B + TiAl), (8 + TiAl) and 

(Continued on p. 214) 

*Digest of “The System Titani- 

um-Aluminum-Manganese”, by R. 


F. Domagala and W. Rostoker, @ 
1954 Preprint 4. 


















































LITCHFIELD PRODUCTS COMPANY 


NOW ROLL 
G MACHINE 
ORM GEARS 


This washing machine 
worm gear is rolled 
from STRESSPROOF 
by LITCHFIELD 
PRODUCTS CO. 
Litchfield, Mich. 


STEEL BARS 


«+ CUT COSTS 407 


For years, STRESSPROOF has been recognized as an 
ideal worm gear steel. Several washing machine worm gears 
have been particularly successful. STRESSPROOF worms 
outwear the washing machine. STRESSPROOF’s ease of 
machinability and elimination of heat treating keep costs 
down. 


Now, the Litchfield Products Company, Litchfield, Mich- 
igan, roll the worm on this part for one of the largest wash- 
ing machine manufacturers. The savings of 40% on the part 
cost is evident. Lead and pitch diameter requirements are 
maintained. 


And there is no question as to gear life. STRESSPROOPF’s 
rugged wearability takes care of that whether the gear be 
cut or rolled. 


STRESSPROOF makes a better part at lower cost. It's 
available in cold-drawn or ground and polished finish. 


ASK FOR... your copy of this bulletin, 
“New Economies in the Use of Steel Bars.” 


la SALLE STEEL COMPANY 

1424 150th Street 

Hammond, Indiana 
Please send me your new bulletin entitled, 
“New Economies in the Use of Stee! Bars.” 


Nome 


STEEL CO. 


Title 


» Manufacturers of the Most Complete Line | compony 
of Cold-Finished Carbon and Alloy Otten 
Steel Bars in America 


City Zone___ State 
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Ti-Al-Mn System .. . 


(2 + TiAl TiMn.) were estab- 
lished at elevated temperatures. The 
8 + TiAl field narrowed with pro- 
gressively lowered temperature and 
disappeared at 1589° F. (865° C.) 
where a four-phase reaction of the 
Type 2B TiAL ¢> TiMn, - 


curred. Typical microstructures of 


{- a OC- 


alloys that are susceptible to this re- 


action are shown. A second four- 
proposed is Bt 
TiMn. 
the 
solidus 


phase reaction 
TiMn, <5 a 
Contours for B-phase field 
the surface are 
shown in the corresponding graphs. 
The latter obtained by a 
graphical method from data for 28 
alloys using the 
technique. Observations were 
with 


and for 
were 


incipient melting 
made 
an optical pyrometer of the 
temperature at which sharp corners 
of small specimens started to round 
or collapse on heating. The authors 
recognized that this method yields 
only an approximation of the solidus 
temperature and that volatilization 
of manganese from some alloys 
might provide measurements on the 
high side. In the range of composi- 
tion investigated the melting tem- 
perature decreased progressively 
away from the titanium-rich corner. 
A. H. Geiser 


Secondary Graphite 
in Ductile lron* 


HIS PAPER presents evidence to 

substantiate a theory of the mech- 
anism of secondary graphite forma- 
tion in spheroidal graphite cast irons. 
The theory is that the martensite of 
quenched ductile irons decomposes 
upon tempering into ferrite and two 
types of carbides — iron carbides and 
silicon-rich iron carbides. Concur- 
rently or immediately after the de- 
composition of the martensite to fer- 
rite and the silicon-rich 
carbides decompose or graphitize to 
form minute secondary graphite 
spherulites, which subsequently grow 
in size. The amount of secondary 
graphite is related to the amount of 
silicon-rich carbides that are formed 
from the martensite and this in turn 
is related to the silicon content of 


carbides, 


*Digest of “Secondary Graphitiza- 
tion of Quenched and Tempered 
Ductile Cast Iron”, by J. C. Danko 
and J. F. Libsch, @ 1954 Preprint 32. 
METAL 
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the iron. Chromium appears to re- 
tard the 
graphite (by decreasing the amount 
of _ silicon-rich 


formation of secondary 
carbides formed). 
The secondary graphite appeared to 
be quite stable. 

Metallographic examination — of 
six quenched and tempered ductile 
revealed that no secondary 
graphite was formed at temperatures 
below 1000° F. 
than 2 hr. 
secondary graphite was observed and 
the particles were 


irons 


and for times less 
At higher temperatures 


more abundant 


and larger at progressively higher 
tempering temperatures. 
Photomicrographs of the same 
fields under bright-light and under 
polarized light indicate that the sec- 
ondary graphite nodules, and the 
carbides from which they are de- 
rived, occurred only in the dendritic 
cores. These carbides and the 
graphite exhibited an optical cross 
under polarized light. The carbides 
which were mainly unaffected by the 
tempering treatment exhibited no 
optical cross under polarized light 
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PIT TYPE 


R-S Pit Type Furnaces are batch furnaces with a mov- 
able top through which work may be loaded and un- 
loaded. They are furnished as direct-fired units for tem- 
peratures from 1000° F. to 2500° F. or forced convection 
units from 600° F. to 1400° F., using oil, gas or electricity. 
There are no size limitations on charge weight or length 
and depth of work heating chamber. Width is normally 
limited in order to keep the pit covers within reasonable 
limits. Circular pits are available as well as the rec- 


tangular variety. 


R-S FURNACE TYPES 


Hi-Head @ Batch @ Rotary Hearth @ Continuous 
Belt Conveyor @ Continvovs Chain @ Continuous 


r —— 
QUALITY FURWACES 
SINCE 1908 


Pusher @ Continvous Pusher Tray @ Pit @ 
Continuous 


Roller Hearth @ Car Hearth 




















and were concentrated principally 


Nature of Martensite Decomposition Product 
in the interdendritic areas. 





The authors show, by an exten- Inon CARBIDES Siticon-Ricn CaARrBipes 
sive literature survey, that silicon- 
rich carbides are known to exist, 
that they exhibit an optical cross 





Occurrence Interdendritic areas Dendrites 
Time of formation | Last, usually highly First to form 
alloyed 
under polarized light, they do not Characteristics under | No cross 
respond to heat treating, and that polarized light 
they graphitize readily. The oppo- Response to heat Darkened Unaffected 
site is true of iron carbides. __ tenting - i” 
ae Effect of tempering | Tend to remain stable | Decompose or graphitize 
Heat tinting experiments added ‘ ; 
to secondary graphite 
Silicon enhances formation 


Exhibit optical cross 


weight to the theory which is sum- 


: Analysis effects Chromium enhances 
marized alongside. , 


formation 














R. W. Krarr 








Effect of Heat Treatment 


on Behavior of a 
Cobalt-Base Alloy* 


ie cobalt-base alloy studied was 

wrought Stellite 21, containing 
0.29 C, 28.75 Cr, 3.01 Ni, 5.52 Mo, 
0.33 Fe, 0.44 Si, 0.56 Mn, and 61.10 
Co. Specimens were solution heat 
treated by holding at 2250° F. for 
72 hr. and then quenching in water. 








This treatment produced a_ solid 
solution showing few or no residual 
precipitates, and having a grain size 
10 to 20 times larger than A.S.T.M. 
No. 1. Hardness after solution treat- 
ing was about Rockwell C-21. 


Isothermal transformation of the 
Four R-S Pit Furnaces used as soaking pits for preheating. Oil-fired. Maximum tem. 


perature of 2000° F. Capacity of each—33,000 pounds of steel ingots per hour. solution treated samples at tempera 
Size—10’ 6” square and 7’ 6” deep. tures of 1950, 1750, and 1500° F, 


resulted in the formation of pearlite 

along grain boundaries. Both the 
FURNACE Ss quantities of pearlite and the in- 
terlamellar spacing decreased with 
decreasing temperature. Widman 


This type of furnace is used to heat metal for forging, stitten structures formed by isother 
rolling and forming operations in both the ferrous and mal transtormation st temperatures 
cencilimmatet, Catlin as high as 1750° F. At 1500° F., 


Widmanstitten precipitation pre 





dominated over pearlite formation, 
A small amount of precipitate was 
visible following the isothermal 
Write today for Bulletin No. 200 describing the complete tranctormetion st 1200° F. in 13 be. 
. . Aging the solution treated and 
line of R-S Furnaces for metal heating and heat treat- water qeendhed minteatel oh tenpe: 
ment. atures from 1200 to 1950° F. re 
sulted in precipitation principally 
along slip lines and twin boundaries, 
the slip lines having resulted from 
the water quench. With sufficiently 


‘ prolonged times of aging or isother 

R-§ FURNACE CORP. } A ! mal transformation, spheroidization 
4555 GERMANTOWN AVENUE s* *Di t“E 

PHILADELPHIA 44, PENNSYLVANIA Jigest o iffect of Heat Treat- 


ment Upon Microstructures, Micro- 


TTTULIMTTITTT constituents and Hardness of a 
A SUBSIDIARY OF [° 


Wrought Cobalt-Base Alloy”, by J. 
W. Weeton and R. A. Signorelli, @ 
1954 Preprint 39. 


SINCE 1908 





HARDINGE COMPANY, INC. — 
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FCONTROL 
AiR DUCT 


CHACE THERMOSTATIC BIMETAL 
ACTUATES and CONTROLS the 











PALM BEACH Comfort Control System 


The PALM BEACH Comfort Control System is a completely 
self-contained unit which, when attached to the blower motor 
of a forced air heating system, regulates desired amounts of 
warm air circulation by driving the blower at variable speeds. 
Among the many advantages of this control are elimination of 
high rotative speeds of most blower systems and resultant drafts 
caused by frequent starts and stops. The PALM BEACH Comfort 
Control is actuated by Chace Thermostatic Bimetal which aids 


in vastly increasing overall efficiencies and fuel savings. 


The bimetallic element (A) is attached directly to the shaft. 
As the temperature in the warm air plenum chamber begins to 
rise due to burner operation and exceeds 80° F., warm air is 
drawn into shroud (B) by rotating suction fan (C). Sufficient 
tension is created in the bimetal to energize clutch (D), causing 
the blower to start at very slow speeds. As the temperature 
continues to rise, the Chace Bimetal, reacting in direct propor- 
tion to the amount of heat present, increases the pressure on 
the clutch, allowing the blower to speed-up. 


Chace furnishes thermostatic bimetal in 29 types, in strip, 
coil or in complete elements, fabricated and assembled to your 
specifications. Before development of your new controlling, in- 
dicating or protecting device, read our booklet, “Successful Ap- 
plications of Chace Thermostatic Bimetal,” containing valuable 
engineering data. Write for your free copy today. 


W. M. CHACE CO. 
= Theumostalic Bimetal 


+. 


% * 1626 BEARD AVE., DETROIT 9, MICH. 
+ wien * 
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and agglomeration of precipitated 
carbide particles occurred at tem 
peratures as low as 1500° F. This 
occurred more rapidly in structures 
formed by aging than by isothermal 
transformation. 

The solution treated samples that 
were aged between 1400 and 1500° 
F. for 72 hr. had a maximum hard- 
ness of Rockwell C-42. Maximum 
hardness obtained from the isother- 
mal transformation treatment was 
about Rockwell C-40, and was de- 
veloped between 1500 and 1600° F. 

Hardness was not increased by 
aging or isothermal transformation 
at 1200° F. Specimens aged at 1500° 
F. and those isothermally trans- 
formed at 1500 and 1750° F. con- 
tinued to harden up to 72 hr. Over- 
aging or softening occurred within 
72 hr. at 1750° F. and above for 
aging, and at 1950° F. for isothermal 
transformation. Aging the solution 
treated and water quenched mate 
rial generally resulted in a more 
rapid increase in hardness than iso- 
thermal transformation at the same 
temperature. 

X-ray diffraction methods indi- 
cated that Cr.,C, was the residual 
carbide in the wrought alloy. In 
heat treated specimens this carbide 
appeared to be the most prevalent, 
although MgC was also usually pres- 
ent. Sigma found in the heat treated 
specimens was thought to form in 
conjunction with, or subsequent to 
the formation of Cr.,C,. X-ray dif 
fraction results coupled with metallo 
graphic examination of stain etched 
and heat tinted specimens indicated 
that one of the two phases of the 
pearlite was predominantly Cro,C,. 
The M,C carbide was also detected 
in many specimens, and it possibly 
formed from the transformation of 
the Cr.,C, lamellae. 

Relative quantities of the matrix 
phases of specimens given various 
heat treatments were estimated from 
X-ray diffraction patterns. The ma- 
trix consisted of the face-centered 
cubic structure after solution treat 
ment at 2250° F. At 1950° F., short 
transformation times of % to 2 hr. 
did not cause transformation of the 
matrix to the hexagonal close-packed 
structure. At 1500° F., short trans 
formation times produced _ large 
quantities of the hexagonal phase. 
Holding for 72 hr. at 1500 and 
1950° F. converted almost all of the 
matrix to the hexagonal phase. 

]. L. Grece 












































Sandvik’s catalog gives thickness width, 
hardness, types of edges and weight in 
pounds per hundred feet. Also includes 
useful reference tables ...W eights of Strip 
Steel, Comparative Table of Wire Gauges, 
Numerical Conversion Tables, Hardness 
Conversion Tables and a Temperature 
Conversion Table. 


SANDVIK SWEDISH SPECIALTY 
SPRING STEELS ARE USED FOR 


Textile Machine Parts such as sinkers, 
needles, etc. * Band Saws (metal, wood 
and butcher) * Camera Shutters * Clock 
and Watch Springs * Compressor Valves ¢ 
Doctor Blades * Feeler Gauges * Knives 
such as cigarette knives, surgical instru- 
ments, etc. * Razor Blades * Reeds °¢ 
Shock Absorbers * A Wide Variety of 
Springs * Trowels * Vibrator Reeds *¢ 
Piston Ring Segment and Expanders, etc. 


$5-102 





.../00k into 
this hookfull 


Sandvik’s wide range of sizes and gPades gives you a better chance 
of getting a steel that fits your application “like a glove”. 

You see, Sandvik’s Catalog is literally a bookfull of answers to 
specialized steel requirements. It lists hundreds of sizes in various 
analyses of both cold rolled and bright annealed steels and hardened 
and tempered steels. Take a look. You can probably put your finger 
on the size, finish and physical performance that’s exactly right 
for you. 


Sandvik Swedish specialty strip steels are available: 


In specialized analyses for specific applications. 

Precision-rolled in thicknesses to fit your requirements. 

In straight carbon and alloy grades. 

Annealed, unannealed or hardened and tempered. 

Polished bright, yellow or blue. 

With square, round or dressed edges. 

Wide range of sizes in stock—also slitting facilities available. 

Have the Sandvik catalog handy for present or future refer- 
ence. A brief note on your letterhead, will bring you your compli- 
mentary copy. 


SANDVIK STEEL, INC. 

lll EIGHTH AVE., NEW YORK 11, N. Y. WAtkins 9-7180 
230 N. Michigon Ave., Chicago 1, Iil., FRanklin 2-5638 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 

3609 E. Olympic Bivd., Los Angeles 23, Cal., ANgelus 3-676! 

SANDVIK CANADIAN LTD., P. 0. Drawer 430, Station 0, Montreai 9, P. Q 
SANDSTEEL SPRING DIVISION © Wew York © Industrial Springs 

SANDVIK SAW & TOOL DIVISION © Wew York © Sows ond Tools 
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Strength of 
Zirconium Binary Alloys 
at High Temperatures* 


He melting point (3325° F.) of 

zirconium makes this metal at- 
tractive for high-temperature service, 
either in noncorrosive media or with 
suitable protective cladding. Because 
zirconium has relatively poor me- 
chanical properties at elevated tem- 
peratures, the possibility of improve- 
ment by alloying is of considerable 
interest. This paper describes an in- 
vestigation that was undertaken to 
determine the effectiveness of alloy- 
ing in increasing the strength of 


zirconium in the range of 1800 to 
2200° F. 

At temperatures of 1800 to 2200° 
F., it appeared unlikely that much 
precipitation hardening could be ex- 
pected and that strengthening would 
have to be of the solid solution type. 
Selection of the zirconium binary 
alloy systems for initial investigation 
was decided on the basis of known 
solid-solution alloying characteristics, 
solid-solution alloy theory, the re- 
sults of zirconium alloy tests at lower 
temperatures, and such pertinent 
primary properties as melting points 
and high-temperature strength. Ele- 
ments selected for alloying additions 
to zirconium were chromium (up to 
30% by weight), columbium (up to 
40%), molybdenum (up to 40%), 
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LACK OXIDE FINISHE 


Type A Blackening Process For Steel 


Improves Your Product 


Increases Production 
Cuts Costs 


TROUBLE-FREE * 


ECONOMICAL »* 


ATTRACTIVE 





One Bath -- One Salt 

Lower Operating Temperature 
Self Rectifying 

Faster Blackening Cycle 

More Corrosion Resistant 


Also Black Magic Blackening Processes for other ferrous 
and non-ferrous metals; metal cleaners, rustproofing 
oils and waxes, plating specialties and a complete line 
of heat treating salts. 


THE MITCHELL-BRADFORD CHEMICAL CO. 


2443 Main St. 
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Stratford, Conn. 





tantalum (up to 50%), tungsten (up 
to 20%), and vanadium (up to 40% 
by weight). 

This study consisted of five 
phases: preparation of the binary 
alloys by melting; rolling the alloys 
to sheet at 1850 to 2200° F; hard- 
ness testing at room temperature 
and 1600°F; short-time rupture- 
strength determinations at 1800, 
2000 and 2200° F. in helium; and 
creep-rupture testing of the most 
promising alloy at 1800°F. in 
vacuum. 

The zirconium-base alloys were 
melted in a helium atmosphere in 
arc furnaces using nonconsumable 
(tungsten) electrodes and power 
sources of about 500 and 1000 amp. 
Water-cooled copper-block crucibles 
of 7.5 and 32 ce. capacity were used 
to melt the alloys, which were cast 
into small rectangular ingots in two 
sizes for rolling and hardness tests, 
and for short-time stress-rupture 
tests, respectively. Charges of 50 to 
75 g. were generally melted four 
to six times to attain homogeneity, 
and then 
larger ingots were needed, as in the 
fabrication of rupture 
specimens. Alloys of zirconium-mo- 
lybdenum and zirconium-tungsten 
were the most difficult to produce. 
Increasing the current and the num- 
ber of remelts resulted in increased 
homogeneity of the zirconium-mo- 
lybdenum alloys. Alloying of zir- 
conium and tungsten was improved 
by charging tungsten powder and 
stacking pieces of nibbled zirconium 
around it in the crucible. On partial 
melting at relatively low current, 
the powder was gathered by the 
molten zirconium. Homogeneous al- 


melted together where 


short-time 


loys were prepared after several 
remelts. 

Tungsten was found to be a very 
effective strengthener for zirconium 
in the temperature range 1800 to 
2200° F. Zirconium-tungsten alloys 
can be readily hot worked, but care 
is required to produce homogeneous 
alloys by are melting. Comparison 
with commercial alloys in this tem- 
perature range shows that zirco- 
nium-tungsten alloys approach the 
strength properties of Inconel alloy 
or Type 310 
2200° F. 

(Continued on p. 220) 

*Digest of “The 
Wrought Zirconium-Base Binary 
Alloys at 1800 to 2200° F.”, by H. 


A. Saller, J. T. Stacy and S. W. 
Porembka, @ 1954 Preprint 37. 
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9th of a distinguished and successful series of 


Western Metal Expositions . . . the 1955 event Pan-Pacific Auditorium 
promises even greater rewards . . . for exhibi- LOS ANGELES 


tors and visitors alike, than have ever before best-known and most acces- 
sible exhibit hall in the west 
been achieved in these time-proved events! .. . will again be the scene 


: of the Exposition, 
Months away . . . interest has sharpened and Pe 


activity has mounted to indicate a record-break- Ambassador Hotel 
; ? ; : OFFICIAL HEADQUARTERS 
ing number of products and services displayed for The Western Metal 


. . . . congress—make reservation: 
before record-breaking audiences . . . historic Bre 1 oo 
now for March 28-April 1, 


proof of the outstanding significance of these 1955. 
great Metal Shows! 


THE AMERICAN SOCIETY FOR METALS 
7301 Euclid Avenue + Cleveland 3, Ohio 
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Zirconium Alloys . . . 


Ray McBrian, D&RGW engineer 
ee wecuen Stese- Binary additions of chromium, 
“FLOWERS.” RCA Elecwce Mi- columbium, molybdenum and tanta- 
eroscops reveals thet fuel contains lum also strengthen zirconium at 
Sepeees. tater. saay times) 1800 to 2200° F., but to a less extent 
kinds of spots mean black smoke than does tungsten. With the excep- 


_ dD 
rm ay -— = Est pes: tion of tantalum, these elements and 


pon poe he apelin shows chain vanadium will markedly reduce the 
workability. 

Molybdenum, tungsten and chro- 
mium are more effective in strength- 
ening zirconium at 1800 to 2200° F. 
than are vanadium, tantalum and 
columbium. For a given group, the 
heavier the metal, the better as a 
strengthener, and the less it reduces 
hot workability. G. V. SmitH 


Fatigue Properties 
of Lamellar and 


-- - Spheroidal Carbides* 


~ 


* 
_ LAIN carbon eutectoid steels with 
- ae 
coarse pearlitic and spheroidized 
eC ron ICTOSCOPE e pS structures were used to study the 


effect of carbide morphology on 
fatigue properties. The fatigue speci- 


Railroad Improve Performance — | i= ci tme and 030m. mn 


mum diameter) were tested on 


Research engineers at the Denver & Rio Grande Western Railroad have Moore rotating beam machines at 
learned to spot engine trouble before it happens. By examining their diesel speeds between 8,000 and 10,000 
fuels and lubricants with an RCA Table Model Electron Microscope, they r.p.m The machines were equipped 
can detect patterns that cause problems, and can then correct the condition. with a setscrew device which actu- 

Three RCA Electron Microscopes are now available: The EMT-3 Table ated a relay to stop the test when a 
Model, pictured above, offers magnification to 40,000X photographically. small change in the deflection of the 
The EMU-3A and EML-1A provide magnification higher than ever before 
possible, large 5’ x 5" direct-view, high-brightness screen, push-button 
controls, and many other advanced engineering features. 

Why be satisfied with outmoded laboratory equipment when these revo- 
lutionary RCA instruments can accomplish so much more? As an initial 
training aid, fundamentals of Electron Microscopy, including operation about a quarter of the way through 
and application of the RCA Electron Microscope, will be fully demon- the diameter. The tests showed that 
strated to your personnel by RCA technicians. For complete information there was no significant difference 
mail coupon below. between this criterion of failure and 
complete fracture. 

VISIT RCA AT EMSA EXHIBIT, HIGHLAND PARK, ILL., OCT. 14, 15, 16 no pepo 20 ase — 

tested at each stress level tor each 
RADIO CORPORATION of AMERICA structure. The severe heating of the 
CAMDEN, N. J. In Canada: RCA VICTOR Company Limited, Montreal specimens at stresses above 47,500 


psi. limited the range that could be 





specimen occurred, the specimens 
being run until they cracked. The 
cracks varied in size from one not 
visible without a microscope to one 





studied. Even when the specimens 
Radio Corporation of America, Engineering Products Division { frond were rotated at 4500 r.p.m., the gen- 
Dept. J-178, Building 15-1, Camden, N. J a eration of heat was pronounced. In 
Please send Brochure on Electron Microscope , the finite life region of the S-N curve 
Type EMT-3 (Table Model) EMU-3A (Master Model) the mean of the distribution of log 
EML-1A (Special Model) Have representative call N. its standard deviation o, the 
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OO _ (Continued on p. 222) 


COMPANY sddaein eee ee ' ; ' *Digest of “The Statistical Fa- 
tigue Properties of Lamellar and 
Spheroidal Eutectoid Steel’, by G. 
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CRUCIBLE STAINLESS 


for 
lower overhead 





Say good-bye forever to heavy maintenance costs when 
you specify Crucible Rezistal® stainless steel for such 
vital building components as roofing ... gutters... 
downspouts . . . ductwork. 

For Crucible stainless is so resistant to corrosion that 
even heavy industrial atmospheres leave it virtually un- 
touched. Its high reflective qualities help keep tempera- 
tures comfortable during hot weather. Moreover, since 
stainless is so strong and tough, light-weight sections 
do a man-sized job — thereby saving you money both 
in metal and labor costs. 








Of course, Crucible stainless steel is easy to work 
with—to bend, solder and weld . . . to form or machine. 
That's why it’s used more and more wherever there's a 
need for a strong, hard, tough, corrosion-resisting metal. 





Let Crucible help you, too, decide which of the many 
grades of stainless will do your job best. For fast, help- 
ful information —call Crucible. 

















CRUCIBLE)" name in special purpose steels 
5A yeats of| Fore steotmaking — STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
REZISTAL STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MAX-EL * SPECIAL PURPOSE STEELS 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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Here is the most versatile, accurate metallograph ever designed! 


you can perform 


All Methods of Microscopic Examination 
With the New Reichert Metallograph 


quickly, accurately 


Versatility and simplicity of operation combined with a brilliant opti- 
cal system distinguish the New Reichert Metallograph, the result of 
seventy-five years of continuous pioneering and research of Reichert 
in the optical field. 


The universal opaque illuminator allows all known methods of inves- 
tigation including bright and dark field, polarized light, reflected phase 
contrast, interference tester for surface roughness between 1 and 0.015 
microns, microhardness, grain size measurement, etc. Five alternate 
light sources are available to suit your requirements. 


Microscopic examination with coated, pre-centered “Epilum” and 
“Fluorite” objectives in combination with eyepieces provide magnifi- 
cation ranging from 32 to 2200 times. 


Macroscopic examination at magnifications between 4% and 25 times 
is quickly accomplished with the “New-Polar” lenses and the con- 
denser for optimum illumination of the sample. 


Integral photomicrographic camera, 4” x 5” screen, has shutter for 
automatic exposures from 1 to 1/125th of a second. Bellows operate by 
means of a built-in dial. A Polaroid Land back is readily applied for 
“picture-in-a-minute” micro- or macrophotography. An attachment 
for work with a 35 mm. camera is also available. 

The steel control desk is available with all electrical accessories, 
lamps, and control panel built in. Height is adjustable between 28” 
and 30” and everything may be operated from a sitting position. 
Vibration is eliminated by the new Reichert shock-absorbing mech- 
anism installed beneath the base of the instrument. 


See this modern metallograph at the Metal Show—Booth 2310, or write us 
today for specifications and prices. 


William J. Hacker & Co., Inc. 


82 BEAVER ST., NEW YORK 5, N.Y. 
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Fatigue... 


standard error of the mean log N, 
and the relative standard deviation 
V, were calculated at each stress 
from the 20 observations of fatigue 
life. It was assumed in all instances 
that the distribution of fatigue life 
at constant stress was adequately 
represented by the logarithmic nor- 
mal distribution. In the endurance 
range 20 specimens were tested at 
each stress level and the mean fa- 
tigue limit, S, and its standard devia- 
tion were determined from the per- 
centage of failures at each stress 
using the probit method. The crite- 
rion for a nonfailure was taken as 
2.5 * 107 cycles, although several 
specimens were run at 5 * 107 
cycles to note any tendency for delay 
failure. 

When the F test for a significant 
difference in the variability of two 
sets of data was applied to the stand- 
ard deviations for each structure at 
a series of stresses, the scatter in 
fatigue life was found to increase 
significantly with decrease in stress. 

The S-N curves show that the 
mean fatigue limit of the pearlite 
structure is much lower than that of 
the spheroidized structure, despite 
the fact that both steels had almost 
identical tensile strengths; the pear!- 
itic material had less scatter in both 
the finite life range and the fatigue 
limit. Although the mean free finite 
path appears to be the chief fac- 
tor determining the static tensile 
properties of a steel, it does not 
determine the fatigue properties. 

The distribution of the point of 
failure was about the same for both 
structures. A large number of speci- 
mens failed away from the point of 
minimum diameter. This would in- 
dicate that the carbide second phase 
is not the primary cause of crack 
initiation. Rather, it is believed that 
the initiation of fatigue fracture is 
primarily caused by _ inclusions. 
Metallographic evidence appeared 
to substantiate this conclusion. 

It is believed that the primary in- 
fluence of the carbide phase is in 
modifying the stress distribution 
existing in the ferrite matrix through 
stress concentrating effects. The thin 
lamellar carbides in the pearlite 
structure act as more severe stress 
concentrators than the spheroidal 
carbides in the spheroidite structure. 

J. E. Stuker 





























Why Asarcon 773 (sae 660) hearing bronze 
COSTS LESS than other bronzes 
even at 20¢ more per pound 


s 
Fy 
Pry 


Ts tee say you need 2, if you buy ordinary semi- 
three 1’ I.D. x 2’ 0.D. machined bars in 13’ lengths, 
bronze bearings, each you must order two of them to 
5” long. do this job. You may poy as 

little as *55¢ /Ib. You must buy 
about 21 Ibs. This costs $11.55. 


Test your own case: Put in below the price YOU pay + 
for maintenance bronze. Assume thot Asarcon 773 costs 
75¢/\b. See for yourself how much less the superior 
Asorcon 773 really costs. 
3. BUT, if you order ORDINARY 
Asarcon 773, you get 
the exact length you SAE 660 BRONZE ASARCON 773 
need, probably 15'"’. (Semi-machined) BRONZE 
You might pay 
*75¢ /Ib. You buy 12.3 


pounds. This costs " " 
$9.23. Saving: $2.32, Needed: 21 Ibs. Needed: 12.3 Ibs 


which is 20%! You poy _¢/\b. You pay up to 75¢/Ib. 


Your cost ‘ _ Your cost: $9.23 





ASARCON 773 bearing bronze is stocked 
by distributors in principal American cities 





PERTH AMBOY PLANT, BARBER, NEW JERSEY 
GO NTINVOUS-ei - : () Please send new brochure on Asarcon 773 stock bearing bronze 


‘SS AYR oS AMERICAN SMELTING AND REFINING COMPANY 


C) Send literature on other Continuous-Cast Bronzes 
() Send a salesman 


Zone State 
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LABORATORY 
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As an example of the constant con- 
trol of Seymour quality, samples of 
all furnace heats are taken for 
chemical analysis. No metal leaves 
the casting shop until released by 
the laboratory with full approval 
of the heat. Tests are also made for 
hardness — Brinell, Rockwell and 
Scleroscope—and for ductility, ten- 
sile strength and grain structure. 
Alert supervision is present at every 
stage of production, and each heat 
goes through the plant with its own 
identification number. 


NONFERROUS ALLOYS SINCE 1878 





SEYMOUR NICKEL SILVER ¢ SEYMOUR PHOSPHOR BRONZE 


Our engineering department will be glad to cooperate with you and 
to furnish trial samples. Technical Data Book on request. 


THE SEYMOUR MANUFACTURING COMPANY °¢ SEYMOUR, CONNECTICUT 
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own here are typical examples of important 
production savings made possible by Ajax Electric Salt 
Bath martempering and austempering. And there are 
hundreds more! 

Here, briefly, are the reasons for the outstanding supe- 
riority of this method: First cost of equipment is only 1/2 
to 1/5 that of any other conventional system! Distortion is 
so negligible that parts can usually be finish machined 
before hardening. Final grinding is seldom necessary. 
Scale, decarb and quench cracks are avoided. Ductility 
is increased. 

WRITE FOR TECHNICAL BULLETIN #500, “The Present Status of Aus- 
tempering and Martempering’ —also list of documented case 


histories of martempering and austempering installations covering 
a wide variety of industries. 


A SALT BATH QUENCH THAT 
SURPASSES OR EQUALS AGITATED OIL! 


In this new Ajax CATARACT 
QUENCH furnace* the 
quenching power of molten 
salt (400°F and above) sur- 
passes or equals that of 
agitated oil (100-150°F). 
* This is achieved by a con- 
fined downward directional 
flow within a quench header. 
Let us prove it on your own 
products in the Ajax Metal- 
lurgical Service Laboratory. 


Write for Bulletin 700, ‘Ajax 
“Patents applied for Cofaract Quench Furnaces." 


ANNUALLY! 


Austempering this well-known electric 

shaver head (0.003” thick) in an Ajax 

furnace scored a $50,000 a year sav- 

ing over conventional quench and 
temper methods! Austempering produced tougher heads. 
Rejects due to cracks were reduced from 3.6% to .05%,. 
Uniform hardness is obtained. Distortion is easily held 
within specified limits. 


Martempered in Ajax fur- 

naces and drawn to Kc 
62-63, these SAE-52100 bearing races show an average 
out-of-round distortion of only 0.002-0.003” in heat 
treating. Grinding time was reduced from 50 minutes to 
less than 10 minutes per race. 


HANDLES 
ENTIRE 


Lawn mower blades 
(SAE-1065) are aus- 
tempered in a fully 
mechanized Ajax salt bath line to produce the critical 
combination of Rc 48-52 PLUS high ductility. Finished 
blades can be bent to horseshoe shape without cracking 
... and they're tough enough to cut nails! Production is 
550 blades an hour. One man handles the entire job! 


Section size of this high alloy valve 

plate varies from 1,” to 154”. Con- 

ventional oil quench and temper 

methods failed to produce Rc 58-60 without cracking. 
Martempering and drawing in Ajax salt baths produced 
a hardness of Rc 60-64. . . WITHOUT CRACKS! 


World's largest manufacturer of electric heat-treating furnaces exclusively 


AJAX ELECTRIC COMPANY, 910 Frankford Ave.,Philadelphia 23, Pa. 


Associated Companies: Ajax Electric Furnace Corp. « Ajax Electrothermic Corp. * Ajax Engineering Corp. 
See us af the Metal Show—Booth 752 
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INCINNAT; 


MULTI-PURPOSE: 10/HR. 





flamatic hardens crankshaft bearings 


10/hr. to 70/ hr. 


It's no wonder the automotive industry turns to 


flamatic for selective heating precision. This machine, for SINGLE-PURPOSE: 70/HR. 





example, provides the flexibility for development 
work on a variety of crankshafts or small lot production 
up to 10 parts/hour, simultaneously hardens main 

and pin bearing diameters in one operation. 
Interchangeable flame heads, adjustable flame head 
holders, and movable tailstock permit quick changes 
from one size to another ... Another flamatic hardening 
machine for one size crankshaft hardens 70 parts /hour. 
Single- or multi-purpose flamatic machines have met 
production requirements on many automotive 

parts, a number of which are shown at the right. Write 


for new flamatic catalog, Publication No. M-186]. 


PROCESS MACHINERY DIVISION 


a eo 
ac flamatic 


























Harper Automatic Pusher Type Furnace for bright brazing stainless steel 
using copper or stainless brazing compound in dry hydrogen atmospher: 


BRIGHT BRAZING 
and ANNEALING 
‘the Harper Way" 


ELIMINATES DE-SCALING, PICKLING 
HANDLING AND CLEANING COSTS 


@ Today's growing demands for automatic processing of the new 
special alloys requiring precision control of atmosphere and tem- 
perature is being met by Harper-engineered high temperature 
Electric Furnaces. Specially designed “The Harper Way” these 
furnaces make possible new economies through integrated pro- 
duction, reduced materials handling costs and elimination of 
expensive finishing operations. Their sequence of operations is 
timed and synchronized to protect intricate and costly assemblies 
when brazing and annealing stainless steel and non-ferrous parts 
on a continuous basis. 


Let us show you how The Harper Way of heat processing produces 
a high quality product with new economy. 


See the Harper Furnace Exhibit at the 
Metal Show in Chicago 
Booth 1919 


HARPER 
Electric Furnace Corp. 


40 RIVER ST., BUFFALO 2, N. Y. 


Representatives 


in Principal Cities 
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Controlling Factor for 
Dendritic Growth” 


(_ OnmDERASLE progress has been 
made recently in the studies of 
solidification of metals and alloys. 
The present paper is a continua- 
tion ef these studies and is a fine 
laboratory investigation of the physi- 
cal conditions necessary for dendrites 
to occur and grow in alloy systems. 
In discussing this work it is de- 
sirable to first review a few of the 
fundamentals of solidification of al 
loy systems, When an alloy melt 
solidifies, redistribution of the solute 
metal occurs which produces chem 
ical segregation that can be related 
to the conditions of solidification. For 
the condition of no convection in the 
liquid, the solute concentration at 
the liquid-solid interface will rise as 
the solid growth proceeds. When a 
steady-state distribution of the sol 
ute in the liquid is reached, the 
solute distribution is given by 
( 1-k) 
Wks 


where C 


C RDC (1) 
initial solute concentra- 
tion in the homogeneous melt 

R rate of solidification 

D = diffusion coefficient of 
solute in the liquid 

k = distribution coefficient 

x = distance measured from 
the interface into the liquid. 

For the rates of growth such as 
used in the present research, the 
effect of natural convection for mix 
ing is negligible and the above sol- 
ute profile exists at the solid-liquid 
interface. As a result of the above 
distribution of solute in the liquid, 
the equilibrium liquidus temperature 
of the melt varies with distance from 
the interface. The distribution of 
liquidus temperature is given by 
Tx=T,-C, (1 Lai? 
melting point of the 
pure metal 
and m = slope of the liquidus line. 

If during the solidification of an 


,-R/D™ = (2) 


where T,, 


alloy the temperature at a given 
point, as maintained by the tempera- 
ture gradient in the liquid, is lower 
than the value of Tx at that point, 
then that portion of the liquid is 
said to be constitutionally super- 


*Digest of “Conditions for Den- 
dritic Growth in Alloys”, by W. 
Morris, W. A. Tiller, J. W. Rutter, 
W. C. Winegard, @ 1954 Pre- 
print 17. 





ms 
THIS MICROSCOPIC CHECK of your order 
makes sure that Timken® forging steels have 
uniform grain size after heat treatment. 
Result: higher ductility, higher impact. This 
is another example of the many ways the 
Timken Company controls quality at every 
step in production. 


RIGIDLY CONTROLLED CHEMISTRY assures 
you of uniform composition in every forging 
bar. This spectrometer, for example, tells the 
exact composition of a melt in just 40 sec- 
onds. Results are flashed back to the furnace 
so the melter can maintain constant control 
of the heat analysis. 


Why TIMKEN*® forging 
steels give you uniform, 


high quality forgings 


INDIVIDUAL HANDLING of your order enables us to target conditioning 
procedure to your forging requirements. Your forging rejects are mini- 
mized. And you save steel because the good dimensional tolerances of 
Timken bars produce uniform weight multiples with a minimum of 


steel lost in flashings. 


YOU HAVE FEWER FUR- 
NACE ADJUSTMENTS 
when you use Timken 
forging steels. Every lot 
responds uniformly to 
heat treatment because 
every lot has the same 
physical and chemical 
properties. Always speci- 
fy Timken forging steels. 
The Timken Roller 
Bearing Company, Steel 
and Tube Division, Can- 
ton 6, Ohio. Cable 
address: ‘“TIMROSCO”,. 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH © 
ad 


SPECIALISTS 
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IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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For research or Dendritic Growth . . . 
P ro du ctio if) CO fl trol 4 cooled. When this condition exists, a 


NEW JAco DOUBLE BEAM . smooth interface is unstable and will 

MICROSPECTROPHOTOMETER 

Fast, sensitive instrument for analysis of solutions in mes = ee ete ‘Sage ; 

both micro and macro quantities. Single meter indi- the supercooling. This change in 

cates ratio of optical density to concentration — cuts de shape of the interface is revealed by 
lapsed time per sample to approximately 2 seconds. — 

Approximately 210 to over 600 millimicron range. 


change in shape in order to eliminate 


the formation of a substructure of 


. prismatic form termed “corruga- 
naw "i? cae tions”. It was the purpose of this 
SPECTROMETER investigation to determine whether 
Compact f-contained instrument that dendrites formed under conditions 
— age oe hg AD. Fy of constitutional supercooling as a 
May BWused photographically for qualita- natural transition from the unstable 
tive semi-quantitative analysis, simulta- corrugation strueture and to deter- 
_ 4 ee _o- mine the conditions of solidification 
struction. under which transition from one 
NEW JAco EBERT SPECTROGRAPH structure to the other took place. 
The Sy pestelenes Ty Fmenadicswrard Crystals of lead base alloys con- 
now Ayailable with an Order Sorter that pre- taining from 0.25 to 5% tin were 
seny@mseveral orders simultaneously at high grown in a graphite boat using the 
So, oo, neal corre Chalmers technique for varying 
from 5 A/mm to 0.18 A/mm with resolv- rates of growth and varying tempera- 
power up to 300,000. ture gradients. For the alloys studied, 
the distribution coefficient was ap- 
proximately 0.5. The top surface of 
the specimen was examined under a 
stereoscopic microscope to deter- 
mine the point at which the corru- 
gations began to show the side 
branching, which was defined as the 
beginning of dendritic growth. The 
: - transition from corrugations to den- 
instruments that will make drites was observed on the top sur- 
face of the crystals. The interface 
. was investigated during the growth 
you r work <Teh 1-1 6 of the crystal by decanting the liquid 
prior to the formation of dendrites. 
Only the corrugations in the center 
of the specimen were considered so 
NEW JA-G1 WYCKOFF as to avoid edge effect due to the 
HYDROGEN DISCHARGE TUBE 
eatin eee ben bank ee ee In their discussion, the authors 
is approximately 3 mm in diameter and %” deep stated the following facts. If the 
with distance from window to source center of 4 
cms. Intensity and angle of view far exceed other : ee 
commercially available types. during solidification, the amount of 
constitutional supercooling, S, is a 


function of distance from the inter- 


graphite boat. 


solid-liquid interface remains plane 


JAco FAN SCALE CALCULATOR 
rinciple in spectrochemical calculating ; E alia Lesasicl « is given br 
nt designed by JAco Engineers. Simple face from liquid and is given by | 
¢ operation eliminates need for plotting ) S=Ts-—T (3) 
characteristic curve and provides for 
continuous check on gamma. Reads ; pe , fas 
in termes of pothccreet ll given by equation (2) and T is the 


JAco PHOTOGRAPHIC PROCESSING UNIT actual temperature. The gradient of 
: A precision photoprocessing laboratory for films or supercooling may be calculated from 
plates in only 28%” x 17 3/16” x 18%” space. equation (3) as 
Accurate time and temperature controls assure ds (1-k) R 
constant gammas. Entire processing procedure re- ——— w Cc. e 
quires only 34% minutes with minimum attention. dx k D 
Produces plates and film free of frilling, blisters, However, the zone of constitutional 


and prose supercooling is unstable and will not 
TODAY FOR MPORMATION persist. If one part of the interface 


See these JARRELL-ASH COMPANY advances slightly ahead of the neigh- 


instruments boring areas on account of a local 
et Booth 1147, oe ee ee oe 


Setate Sh SALES OFFICES fluctuation of temperature and com- 
erars snow DETROIT EL CERRITO, CAL. PITTSBURGH, PA. (Conti j 932) 
13680 Copite! Ave. 1344 Devonshire Drive 916 Greenhill Rood sontinued On p. 232 


where Te is the liquidus temperature 


—R/ Dix & (4) 
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ROGRESSIVE Kearney & Trecker Corp., 

Milwaukee, Wisc., reports the following sav- 

ings by TOCCO hardening the above saddle 

clamp eccentric of their Milwaukee Milling 
Machine: 

FORMER METHOD TOCCO 

$ 0.099 


0.000 


Heat treating 
Straightening 
Cleaning 
Total Cost 
Saving . . . $1.47 per piece 
In addition to this saving of $1.47 per piece, 


THE OHIO CRANKSHAFT COMPANY 


Of with Tocco 


TOCCO made possible a switch from alloy steel 
to S.A.E. 1045 steel, saving $0.110 in material 
cost per piece. 


Total saving on each run of 1375 pieces for 
this one part is $2,172.50. 


Kearney & Trecker hardens a total of 140 
different parts on one ‘“‘TOCCO JR.” machine. 
Output of some parts has been increased as 
much as 500%. 


Why not enlist TOCCO’s experienced Engi- 


neers to help you obtain similar improvements 
for your production? 


Mail Coupon Today 
THE OHIO CRANKSHAFT CO. 
Dept. R-10, Cleveland 1, Ohie 


Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 


Treating” 


Name____ 
Position__ 
Company — 
Address 


 —_ 


| 
| | 
a 


' 
— eae eer cerca ee 
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developed from Electrode Potential Tests... 


Blaw-Knox NA6LC Alloy 
shows no deterioration 


after 5 years of service 


in corrosive pickling liquor 


Manganese-bronze pickling hooks used by a leading metals 
producer deteriorated quickly in sulfuric acid solutions. 

National Alloy metallurgists were asked to develop a 
more corrosion-resistant hook one which would have longer 
service life than that obtained from the manganese-bronze 
hooks and accessory equipment. 

In National Alloy’s laboratory, electrode potential equip- 
ment was utilized for rapid evaluation of the corrosion 
resistance of alloy samples in varied acid concentrations. 
Operating conditions were closely simulated. 

Repeated tests pointed to one alloy as having exceptional 
corrosion resistant characteristics. Later designated NA6LC, 
the alloy was used to cast hangers, beams, frames and hooks 
designed for this application by National Alloy engineers. 

Five years have passed since the castings were installed. 
They show absolutely no signs of deterioration or any cor- 
rosive attack. 

If yours is a corrosion problem, contact National Alloy for 
rapid determination of the most economical alloy for your 
application. 


BLAW-KNOX COMPANY 


Dendritic Growth . . . 


position, that part will enter a region 
of greater supercooling. It will, 
therefore, grow more rapidly than 
the neighboring interface and a 
projection will be formed. An array 
of projections constitutes the cellu 
lar interface which accompanies the 
formation of the corrugation struc- 
ture. Since the cellular interface is 
the stable form, the redistribution 
of solute and temperature which oc- 
curs when the structure is present 
must result in the elimination of the 
constitutional supercooling. As the 
conditions of solidification change, 
the shape of the cellular interface 
changes to correspond to the extent 
of the constitutional supercooling 
which must be eliminated. The pres- 
ent investigation showed that there 
is a limit to the extent of the consti- 
tutional ssupercooling which can be 
relieved by an interface of the cellu- 
lar form. If the amount of constitu- 
tional supercooling exceeds that 
which can be accommodated by a 
cellular © interface, then dendrites 
develop. 

The form of dendrites in alloys 
depends on the extent of the con- 
stitutionally supercooled zone which 
would exist adjacent to a smooth 
liquid-solid interface. As previously 
mentioned, the extent of this zone 
depends upon the coefficient of diffu- 
sion of the solute in the melt, D, the 
distribution coefficient, k, the slope 
of the liquidus, m, the rate of solidi- 
fication, R, and the temperature 
gradient, G, existing in the melt. 
For a given alloy, the factors D, k 
and m are constant. Therefore, the 
variables which will control the 
onset of dendrite formation are R 
and G. Dendrite formation will thus 
be favored by a rapid rate of solidi- 
fication and a low temperature 
gradient. 

The results of the laboratory in- 
vestigation verified that the factor 
controlling the onset of dendritic 
growth was the ratio R/G. For each 
of the lead-tin alloys investigated, 
it was discovered that the transition 
from the cellular to the dendritic 
structure occurred at a definite R/C 
ratio for each composition. A curve 
was obtained of R/G versus percent- 
age of tin which showed the critical 
values of R/G for which the transi- 
tion in structure occurred. 











National Alloy Division + Pittsburgh 38, Pa. D. J. Canney 
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Gulf’s cleaner-burning, super-refined gasoline 
solves today’s No. 1 engine problem! 


« Laboratory tests promised... 


. these immediate and lasting benetits from 
this new, super-refined fuel : 


More complete engine protection than from the 
so-called “miracle-additive” gasolines. Why? Be- 
cause Gulf refines out the “dirty-burning tail- 
end” of gasoline (the No, 1 troublemaker in 
high-compression engines)—and then treats this 
new Super-Refined NO-NOX to give it a com- 
plete range of protective properties. it protects 
ever) part it touches against carbon, rust, gum 





Extra gas mileage in all your everyday, short- 
trip, stop-and-go driving. 


No knock, no pre-ignition. Why? Because the 
anti-knock power of new Gulf NO-NOX has 


, : * been stepped up to an all-time high. 
This lamp is burning the This lamp is burning 


“DIRTY-BURNING ' NEW SUPER-REFINED Stall-proof smoothness, Instant starts, too—and 
TAIL-END of gasoline GULF NO-NOX. the fast, fuel-saving warm-up. 


which GULF refines gut | cleaner: burrung super-fuel That’s why new Super-Refined Gulf NO-NOX 


gives your engine more power-with- protection 
than you've ever known, 





Road tests proved... 


These cars, powered by New Gulf 
No-Nox, actually performed better than 
new... after 15,000 miles! 


True! After 15,000 miles per car—covering all 
conditions of city and country driving—Gulf 
test cars showed these results: 


@ Higher-than-new horsepower! 
@ Better-than-new on gasoline mileage! 


e And not a single trace of carbon knock or pre- 
ignition at any time—even on the steepest 
mountain grades! 


COMPLETELY NEW! SUPER-REFINED 


Gulf No:Nox 


THE HIGH-EFFICIENCY GASOLINE 
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Many things to many men ... that’s 
the Houghton picture on steel mill 
applications. 

You may know Houghton for its 
Hydraulic Department, where 
moulded packings have been made 
for two generations, and used by 
practically every steel producer. 
Current types include leather, syn- 
thetic rubber and the new rubber- 
impregnated leather (VIM 1243) 
that is taking industry by storm. 
Or, you may know Houghton as a 
specialty lubricant house, fortifying 
petroleum oils and greases to do 
vastly improved lubrication jobs .. . 
open gears, hot spots, lube additives 
for water systems or for fuel oils . . . 
scores of items for hundreds of spe- 
cialized applications. 

And it is possible that your knowl- 
edge of Houghton has been based 
largely on its metal-working prod- 
ucts: rust preventives, heat treating 
and quenching oils, cutting oils and 


bases, pickling inhibitors, hot top 
insulating materials, hot forging 
agents. 


But no matter how you classify this 
89-year-young Company, it is cer- 
tain that Houghton products can be 
of aid. Behind them is a definite 
plus value—a field and laboratory 
service unequalled in our type of 
industry—also helpful, authoritative 
publications and manuals highly 
regarded by metal men. 


Get to know Houghton better 

through the widely known 

“Houghton Line”, published since 

1907. If you do not now receive 
it, write E. F. Houghton 
& Co., 303 W. Lehigh 
Avenue, Philadelphia 
33, Penna. 





serves the STEEL INDUSTRY 


Heat treating salts, carburizers and quench- 
ing oils set the standard for metallurgists 
the world over 


improving Pickling Acitrol pickling inhibi- 
tors help conserve both steel and acid 
Houghton surface active agents, added to 


rinse both, assure quicker, cleaner rinsing 


All through the mill Houghton leather and 
synthetic rubber packings serve long and 
ably .. . such as on roll jacks, above 


Precision Roll Grinding Houghto-Grind 50, 
additive for water used as grinding cool 
ant, assures freedom from early rusting 
Rust Veto coatings protect rolls in storage 





SEE HOUGHTON HEAT TREATING AND 
METAL-WORKING PRODUCTS AT THE 


METAL SHOW, BOOTH 1010 


Ready to give you 
on-the-job service 


Hydraulic applications, such as dolomite 
charger above, call for Houghto-Safe non- 
flammable hydraulic fluid in steel mill hot 
spots 


Tomorrow's Lubricants, Todey Fortified lu- 
bricants specifically built for steel mill use 
will withstand extreme pressures, protect 
gear sets, function well in pressure sys- 
tems. Write for special booklet. 


Special Coolants for Specialty Shops 


Houghton Cutting Fluids have numerous 
applications, including above in pipe 
threading machine. Maximum tool life, ac- 
curate finish and low over-all cost assured 
when you depend on Houghton for machin- 
ing aid 
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‘Pete's been close to the ‘Old Man’ ever since he suggested Columbia 


MOLITE High Speed Steel! ’’ 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices, Warehouses and 
Representatives in Principal Cities. 





* For a discussion of latest 
metal parts and products 
cleaning methods, write today! 


WHEN a washing machine special feature is the Slo-Flo 
is needed to perform an un- Tank (not shown in photo- 


usual operation, it's almost graph) which settles the sand 
certain that A-F Engineers out of the cleaning solution 
will be called upon to build e ' 


<> ie)... The A-F Washing before it reaches the screening 


Machine shown here was built ‘mk for recirculation, Flasks 
especially for removing sand are cleaned faster . . . and 
from steel foundry flasks. A each flask is uniformly clean! 


THE ALVEY-FERGUSON COMPANY 167 Disney St. Cincinnati 9, Ohio 


OFFICES OR REPRESENTATIVES IN PRINCIPAL CITIES 
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Effect of Tensile 
Stress on Isothermal 
Transformation™ 


HE EFFECT of externally applied 

loads on the kinetics of austenite 
decomposition yields evidence on 
mechanism of the transformation. 
The authors set out to establish 
a quantitative relationship between 
the magnitude of applied tensile 
stress and the transformation ki- 
netics in the bainite range. Studies 
were made on steels A.LS.I. 1085, 
4340, and 1045 at 535 and 700° F., 
650 and 845° F., and 700° F., re- 
spectively. The transformation of the 
0.89% carbon steel at 535° F. (280° 
C.) is discussed in detail. 

The steels were studied in form 
of wires 0.05 in. diameter and 5.5 in. 
long. In the heat treatment, the wire 
was moved automatically from the 
austenitizing furnace to the iso- 
thermal salt bath. To apply the 
tensile stresses, a system of dead 
loading was used. The percentage 
of transformation was determined 
metallographically, using both a 
comparison-chart and lineal analysis. 
The range of applied tensile stresses 
employed was from 0 to 60,000 psi. 

The general effect of applied 
tensile stresses is to shorten the be- 
ginning and ending times of trans- 
formation and to increase the rates 
of transformation. These times are 
shortened by factors ranging from 
2 to 100,000, depending on the 
steel and temperature of transfor- 
mation, The effect of applied tensile 
stresses in the range of 0 to 21,000 
psi. is not nearly so pronounced as 
for the range 33,000 to 60,000 psi. 
The former are less than the 
“critical stress” and the latter are 
greater than this stress. It was found 
that this critical stress corresponds 
with the flow stress of the untrans 
formed austenite. Thus, plastic strain 
is much more effective in inducing 
the transformation to bainite than 
is elastic strain. 

It is possible to correlate the in- 
crease in the amount of austenite 
transformed with plastic strain and 
strain energy. It is observed that the 

(Continued on p. 240) 

*Digest of “Isothermal Transfor- 
mation of Austenite Under External- 
ly Applied Tensile Stress”, by Sub- 


rata Bhattacharyya and George L. 
Kehl, @ 1954 Preprint 22. 





Caterpillar Uses Molybdenum 


A close-up view of alloying Molybdenum 
additions entering the molten metal. 


Caterpillar D8 tractor working on a stubborn highway construction job. 


PLANNED STRENGTH 


A section of o Caterpillar foundry in operation, showing pouring chill test, temperature 
reading by optical pyrometer, alloy additions and taking a test of molten iron. 


Acknowledged the world’s largest earth-moving 
equipment manufacturer, Caterpillar Tractor Co. has 
long recognized the importance of MCA Molybdenum 
additions for strength and safety in castings for pistons, 
piston rings, crank shafts and cylinder heads. 

In this 50th Anniversary Year of Caterpillar Tractor 
Co.’s manufacture of track-type tractors, it is significant 
that tough, slugging, punishing usage of equipment in 
the field is fully anticipated. To meet the rugged 
requirements of castings to stand up under the Have or 
duty, and come back for more, their destiny is shaped 
in the foundry where relatively small additions of MCA 


Grant Building 


Subsidiory: Cleveland-Tungsten, inc; Cleveland, Ohio 


CORPORATION OF AMERICA 


Offices: Pittsburgh, Chicago, Cleveland, Detroit, Los Angeles, New York, Son Francisco 
Soles Representotives: Edgar |. Fink, Detroit; Brumley -Donaidson Co.; Los Angeles, Son Francisco 
Plants: Washington, Pa. and York, Pa. 


Molybdenum improve deep hardenability, eliminate 
temper brittleness, improve machineability, and up- 
grade other physical and metallurgical properties. 

MCA Molybdenum has become the standard of 
comparison and the leader in its field, through constant 
technical research and application in the metallurgical 
industry. 

As recognized authorities in the application of Molyb- 
denum, Tungsten, Boron, Rare Earths, and the alloys 
and chemival elements of these materials, MCA assures 
confidential and immediate response to inquiries. 





Pittsburgh 19, Pa. 
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Engineering at Caterpillar 


A statement by J. R. Munro, Director 


of Manufacturing, Caterpillar Tractor Co. 


‘To insure quality products at competitive prices, 
Caterpillar has maintained a principle of rigid 
metals engineering control... all the way from 


metal origin to delivery. 


“‘Before sources are approved, trained Metals 
Engineers from our Purchasing Department make 
careful evaluation of potential suppliers. They visit 
sources to inspect facilities and methods. Samples 
of all metals, castings and purchased finished parts 
are put through exacting tests. 


“This control extends throughout every manu- 
facturing step. At all levels, in every department, 
members of the American Society for Metals— 
Metals Engineers—are constantly responsible. 
These men know metals, how to produce, process 
and fabricate them. They guard our greatest asset, 


customer confidence in Caterpillar quality.” 





These men are readers of: 
Crankshaft journals are finished to 
a required smoothness that does not 

vary to more than seven millionths etd To TeSS$ 
of an inch at Caterpillar. Example 

of quality control in action as in- 

spected by (1. to r.) Walter Swarden- Magazine of 23,000 Metals Engineers 

ski, Manager, Purchasing General 
Office; G. C. Riegel, General Offices, A publication of the American Society for Metals 
Chief Metallurgist; J. R. Munro, 
Director of Manufacturing; and G. 
E. Burks, Director of Engineering 
and Research .. . all members of the 
American Society for Metals and 
readers of Metal Progress. 


7301 Euclid Avenue, Cleveland 3, Ohio 














54 ideas 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 

The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. Fill in the cou- 
pon below, attach it to your 
letterhead and send it off today. 


Moly- sulfide 
The lubricant 
for extreme conditions 


Climax Molybdenum Company 
500 Fifth Avenue 


New York City 36.N Y 
Please send me your Free Booklet 


a . Socom ss 
Positi _----ae 
COORG, ...Ain--aah--- ~~~ —-- 


Company... + “ee eet ee-~ se *- as -- 
ETC eae TS ° 


MPIO MS-6A 
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Tensile Stress . . . 


rate of decomposition per unit volume 
of transformed austenite under im- 
posed stress increases with increases 
in transformation time up to some 
limiting value and then becomes 
constant. The onset of a constant 
decomposition rate is shown to occur 
at shorter times of transformation the 
higher the applied stress, and the 
constant rate increases with increas- 
ing stress. It has been observed that 
the effect of stress on the transfor- 
mation of austenite persists even 
when the applied stress is removed. 
The applied stress is most effective 
in accelerating transformation when 
it is applied to austenite after an 
elapsed time equivalent to the be- 
ginning time of transformation under 
no stress. 

The character of bainite formed 
under applied stress was studied. A 
preferred orientation in bainite is 
produced which becomes more pro- 
nounced with increasing level of 
applied stress. Twinning in austenite 
is observed at applied stresses greater 
than about 45,000 psi. The me- 
chanical strength of the austenite- 
bainite aggregate at the transforma- 
tion temperature is a logarithmic 
function of the amount of bainite 
present in the aggregate. Electron 
misroscope studies revealed no effect 
of applied stress on the character 
of the carbides in the bainite. 

|. W. SpreETNAK 


Phase Changes During 
Creep-Rupture Test* 


ITH THE growing importance of 

understanding the creep-rupture 
properties of alloys, there is increas- 
ing need to single out and investigate 
the many factors affecting these prop- 
erties. One of these is phase changes. 
Little is known about the possible 
effect of stress and strain on the 
phase changes that may take place 
during creep-rupture tests. This in- 
vestigation involved the study of 
creep stress and strain on a series of 
low-alloy steels in which the identity 

(Continued on p. 244) 


*Digest of “Creep-Tempering Re- 
lationships in Hardened 4.5% Chro- 
mium Steels”, by E. C. Roberts, N. J. 
Grant and Morris Cohen, @ 1954 
Preprint 36. 





CAMBRIDGE 
offers you 


COMPLETE 
SERVICE 


ies comet enue dene cncen cimae aman aan te 


on 
METAL 
SPECIALTIES 


Crates, trays, baskets, racks, grids 
—designed and built for your spe- 
cific materials handling, heat-treat 
and corrosion resistant end use. 


Our Engineers treat your problem as 
an individual one. We can prepare 
specific designs to solve it or we will 
plan production to meet your own 
designs. Articulated or welded—-we 
are prepared. 


FABRICATION 


Our shop facilities have simplified 
production and minimized the human 
error. We fabricate to prescribed 
methods. 

Let us tell you about our welded and 
articulated structures. We work in all 
alloys, on any quantity. We're in the 
classified section of your telephone 
book, listed under ‘‘ Baskets-Wire’’. 


oe a —S—_- ———— —” 


WRITE TODAY for your free 
catalog describing Cambridge 
Metal Specialities. 


The Cambridge 
Wire Cloth Co. 


Dept.B* Cambridge 10, Md. 




















copied but 


not 


duplicated 


Great works of art clearly show the unique skills of 
their maker. Even the most careful copy can never 
truly duplicate the original. 

Crucible REX® High Speed Steels are originals, too. 
Ever since 1900, when the Country’s leading tool steel 
specialists combined their knowledge and formed 
Crucible, we have lavished on tool steel making all the 
skill and care that goes into any work of art. 

That’s why REX is the standard of comparison wher- 
ever high speed steels are used. But see for yourself, 
Put REX to work in your shop . . . check its harden- 
ability, response to heat treatment, general quality and 
fine tool performance. We feel sure that, like thousands 
of others, you'll come back for more. 


[CRUCIBLE] 
SA years Fine steelmaking TOOL STEELS 
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At C. |. Hayes Inc. new plant: 360-foot straight- 
through assembly floor, with materials and sub- 


assemblies feeding in from sides. 


C.1. HAYES INC. 





Thanks to YOU! 


We wish to express our sincere thanks to our customers 


and friends who have made this new plant not only possible 
but necessary. To thank you all personally, we would have 
to visit more than 30 countries—so we take this means of 


bringing to you our sincere expression of gratitude. 





om KCERTA IQ. 
ELECTRIC( <> )FURNACES 
CURTAIN” 








ASHWORTH BROS 


Sales Bullalo « Chattanooga - Chicago « Cleveland - Detroit - Kansas City - 
t P Los Angeles - New York - Philadelphia - Pittsburgh - 


ach 


PROCESS 
BELTS 


Woven from any metal capable 
of being drawn into wire form 
AsHWORTH belts afford a con- 
veying medium in temperatures 
from sub zero to 2100°. What 
ever your process—whether it ‘be 
pickling, quenching, annealing, 
hardening or blueing—Ashworth 
belts can help you effect 
economies and 
Keep Your Product on the Move 


WRITE FOR 
| N 8 ILLUSTRATED CATALOG 
es ° M52 


Loursville 
Rochester - Seattle - Sr. Paul 


* Tampo Canadian Rep., PECKOVER’S LID. « Toronto - Montreal 








The Clark Hardness Tester 
is precision built to give 
aranteed precision results. 
ousands of Clarks, with 
years of service all over the 
world, attest to this. 

The surprisingly low price 
includes the precision Clark 
Diamond Cone Penetrator, 
as well as Steel Ball Pene- 
trators, a wide assortment of 
Anvils, Test Blocks, and 
other accessories. Available 
in two models, for Standard 
and Superficial “Rockwell” 
hardness testing, each with 
choice of 8", 12", or 16" work 
capacity. 

Before you invest in any 
hardness tester, get the facts 
about the low price, speedy 
delivery, and guaranteed accu- 
racy of the Clark. Write today. 


CLARK INSTRUMENT, INC. 





THE MOST FOR YOUR 
“ROCKWELL TESTING” 
DOLLAR! 





CLARK 
HARDNESS TESTER 


10202 FORD ROAD 
DEARBORN, MICH., U.S.A. 
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Creep-Rupture . 


and kinetics of the tempering reac- 
tions under stress-free 
were well-known. 

Three carbon contents (0.16, 0.40 
and 0.68%) of a steel with 4.5% chro- 
mium were selected. In these steels 
(Cr,Fe);C, is the stable carbide 
phase, but, preliminary to the nuc- 
leation and growth of this phase, 
cementite (Fe,Cr),C is precipitated. 
The formation of cementite consti- 
tutes the third stage of tempering, 
while the development of (Cr,Fe);C, 
and the concurrent disappearance of 
the cementite comprise the fourth 
Stage of tempering in these chro- 
mium steels. The overall objective 
was to determine the effect of stress 
and strain on the rate of formation 
of (Cr,Fe);C,, and simultaneously, 
to ascertain the influence of this 
tempering reaction on the concom- 
mitant creep-rupture properties. The 
test temperatures were chosen pri- 
marily in the fourth stage of temper- 
ing (800 to 1300° F.). 

Hardness and electrical resistance 
measurements were employed to de- 
lineate the second, third and fourth 
stages of tempering in the hardened 
steels and to evaluate the effect of 
stress on the fourth stage. The sec- 
ond stage of tempering was indicated 
by an increase in resistance, unlike 
conditions in plain carbon and most 
other alloy steels. The third and 
fourth stages were accompanied by 
successive 


conditions 


decreases in resistance. 
Electrolytic extraction studies showed 
that the (Fe,Cr),C formed during 
the third stage of _— ring was 
replaced by (Cr,Fe); 
fourth stage. 

By interrelating the information 
obtained on the time de pendency of 
the tempering reactions and the cree P 
characteristics of these steels, it was 
shown that the application of stress 
during the fourth stage of temper- 
ing (the formation of (Cr,Fe);C,) 
produced no consistent change in 
the tempering reaction rate from 
that found in unstressed specimens. 

This insensitivity was attributed 
to the fact that the underlying reac- 
tion is diffusion-controlled, and the 
rate of diffusion is not affected much 
by stress unless the corresponding 
strain rate is considerably higher 
than is encountered in the 
creep studies. 


’, during the 


usual 


(Continued on p. 246) 





Low Friction Bushings 
and Sleeves Resist 
Seizing, Abrasion, 


High Temperatures 


HAYNES STELLITE Bushings and Sleeves 


Trade-Mark 


..-for handling Hot-Abrasive Materials 


Bearing parts made of Haynes STE.ure alloy resist 
seizing and galling. They are hard and abrasion re- 
sistant, and will withstand the pitting effects of many 
corrosives. They take a high polish and are easy to 
apply. Use them to reclaim worn shafts or bearing 
blocks, and to lengthen the life of new equipment. 


Operate with Little or No Lubrication 


Sleeves made of Haynes STELuTE alloy can be used 
in areas where efficient lubrication is impossible. 
They resist seizing even when lubricants are diluted 
by gasoline, cleaning fluids, and other liquids that 
wash out an oil film. They operate at peak efficiency 
even when lubricants decompose under heat, or are 
destroyed by abrasive particles. 


Tough and Abrasion-Resistant 


Bearing parts made of Haynes STELLITE alloy resist 
the abrasive effects of wet or dry materials such as 
fly ash, coke, metal powder, shale, and cement dust. 
They are hard enough to carry heavy loads, and tough 
enough to stand up under repeated stress. 


Heat and Corrosion Resistant 


These bushings and sleeves can be submerged in 
many acids, alkalies, and molten metals. Temperatures 
as high as 1500 deg. F. have little effect on their 
hardness, toughness, and dimensional stability. 

For more information write for our 8 page booklet 


on half bushings and sleeves. 


“Haynes” and “Haynes Stellite” are registered trade-marks of Union Carbide and Carbon Corporation. 
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HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC 
General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston - Los Angeles « New York « San Francisco + Tulsa 
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YOU CAN TUMBLE 
PARTS YOU NEVER 
BEFORE CONSIDERED 

COULD BE TUMBLED... 


a = 


ALUMINUM YOKE, 5.5 Ibs. 


Tumbled loose in LORCO ZA Compound. 


Amazing, but true! LORCO TUMBLING 
COMPOUNDS clean, degrease, de- 
burr, color and finish parts you 
Previously thought unsuitable for 
borrel finishing. LORCO Compounds 
increase metal finish, luster and color, 
while adhering to close tolerance of 
low, micro-inch finishes . . . and do 
it in reduced time cycles. 


LET US PROVE IT TO YOU! 


Without obligation, send us sample 
parts along with your biveprint speci- 


fications. We will accurately finish ~ 


your ports and return them promptly 
with a detailed processing report. By 
Grrangement, one of our engineers 
will personally help you with any 
finishing problems in your plant. 
Write for your copy of our fact-filled 
Catalog on all LORCO Compounds. 


CHEMICAL CORPORATION 


Creep-Rupture . . . 


This insensitivity was also found 
to be true for the associated hard- 
ness changes, except for specimens 
tempered at 1300° F., for which 
the hardness was found to decrease 
more rapidly under stress than with- 
out stress. The latter phenomenon 
was considered to result from an 
increased rate of agglomeration of the 
carbides on tempering under stress. 

Other significant findings were 
that hardened 4.5% chromium steels 
are not suited to creep testing at 
800 and 1000° F. 
undergo intergranular fracture be- 
fore appreciable creep takes place; 
and that, on testing and tempering 
at 1200 and 1300° F., the high car- 
bon (0.68%), 4.5% chromium steel 
has higher strength than the lower 
carbon steels (0.16 and 0.40%) only 
for short testing times. As the time 
of testing was increased, the strength 
of the high-carbon steel decreased 
more rapidly than that of the lower 
carbon steels. This was attributed to 


because they 


the intergranular type of failure 
found in the high-carbon steel, initi- 
ated under stress by preferential 
carbide precipitation of the grain 
boundaries during the fourth stage 
of tempering. W. L. FIntay 


Grinding Damage 
to Hardened Steel* 


HE EFFECTS of heat generated in 

the grinding process are of ex- 
treme interest to those who make 
machined parts of hardened steel. If 
such heat is excessive, the structure 
and the state of residual stress in the 
material beneath the ground surface 
can be altered to the detriment of 
the product. 

Previous investigators have shown 
that a thin layer of steel just beneath 
the ground surface may be austen- 
itized, quenched, and partially tem- 
pered as a result of grinding. The 
depth of these changes is a function 
of grinding severity. 

Because the damage produced by 
grinding in hardened steel should be 
related to its thermal history, the 

(Continued on p. 248) 

*Digest of “The Influence of the 


Grinding Process on Structure of 
Hardened Steel”, by Walter Litt- 


HEAT TREATING 


FURNACES 


UP TO 2000°F. OR MORE 


This car-type annealing furnace 
is an example of the heat treat- 
ing furnaces designed and engi- 
neered by the Carl-Mayer Corp. 
This particular car bottom fur- 
nace was designed for the heat 
treatment of chain up to 2000°F. 
at Cleveland Chain & Mfg. Co. 
We also build furnaces for other 
uses, including aluminum and 
magnesium heat treating. 


This battery of three aging ovens incor- 
porates direct gas-fired recirculating 
air heating systems and other features 
which contribute to uniformity and 
faster, more economical production in 
a large aluminum company. 


Investigate the advantages and pat- 
ented features offered in the heat treat- 
ing furnaces and ovens designed and 
built by the Carl-Mayer Corp.—vwrite 
for the new, illustrated folder today. 
Bul. HT-53. 


THE CARL - MAYER CORP. 


3030 Euclid Ave., Cleveland, Ohio 
| AN LER I PO 


man and John Wulff, @ 1954 Pre- 


2068 S. Queen Street York 5, Pennsylvanic print 11. 
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SPENCER 


HARTFORD 


The illustration shows Rockwell furnaces for 
carburizing, crucible melting, bright annealing, 
casting annealing, aluminum annealing and coil 








wire annealing—all equipped with Spencer 
Turbo-Compressors. 





are recommended by 


THE W. S. ROCKWELL CO. 


Since 1918, now more than a quarter of a Century, Rockwell has 
recommended Spencer Turbos in connection with their furnaces 


and ovens. A few recent installations are shown above. 


Spencer Turbos have met the test of time—in years and in con- 
tinuous service with a minimum of shut downs and maintenance 
costs. The simplicity of design with wide clearances, low peripheral 
speeds and only two bearings to lubricate is partly responsible. See Spencer [n the A.G.A. 
Other features are described in Bulletin No. 126-A illustrated ‘section at the Metal Show 
below. 





HARTFORD 6 
CONNECTICUT 


Manufacturers of Turbo-Compressors and Heavy Duty Vacuum Cleaners 
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WAUKEE 
FLO-METERS 


. . for measuring industrial gases 
Here at last is the truly modern 
flo-meter that offers important and 
exclusive advantages for every user. 
1. Easy to clean. No tools are needed 
for disassembly . . can be completely 
cleaned and reassembled in 2 minutes. 


for 

measuring 

* air 

* ammonia Easy to read. 6” scale gives extra 

* dissociated visibility. Exclusive Waukee tabs 
ammonia identify in large red letters gas being 

+ butene measured. Eliminates mistakes. 

* city gas a 

© endothermic Built-in control valves. Operators 
cracked can easily see flow change. 

* enema Easy to mount. Can be panel mounted 
cracked 


otniegee . . piping is simpler, installation 
* natural gas costs less. 

* nitrogen 
* oxygen 
* propane 


For additional information request 
bulletin “201. 


ENGINEERING COMPANY 


403 FE. Michigan Street, Milwaukee, Wis. 








Rapid 
RESISTANCE 
TESTING 


with the Rubicon 
LIMIT 
BRIDGE 


Built for speedy, accurate production testing of 
resistors, coil windings, heater elements, percussion 
caps and other similar items where inspection costs 
must be minimized. 





© Wide Range — 1 ohm to 10 megohms. 

© Simple — for use by unskilled operators. 

© Fast — speeds Of 2000 items per hour possible. 

® Sturdy — for year in and year out service. 

® Spotlight Index — for easy reading. 

® Versatile — suitable for rapid sorting into numerous tol- 
erance bands. 

@ External Standards — permit automatic temperature com- 
pensation when required. 


Fully described in Bulletin 100 


RUBICON COMPANY 


Electrical Instrument Makers 
3758 Ridge Avenue Philadelphia 32, Pa. 
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Grinding Damage . . . 


authors undertook the measurement 
of temperature distribution during 
the grinding of hardened steel 
specimens and the correlation of 
these data with resulting structural 
changes. 

Small samples of A.I.S.I. 52100 
steel were austenitized at 1550° F. 
for 1 hr., oil quenched, and tem- 
pered at 300° F. for 1 hr. to a hard- 
ness of Rockwell C-64. 

The temperature distribution in 
space and time was measured for 
points at various depths by means 
of thermocouples placed at known 
distances below the surface to be 
ground. Temperatures were record- 
ed, by means of an oscilloscope, as a 
function of time for each grinding 
pass. Thus the thermocouple moved 
a known incremental distance closer 
to the surface with each pass until 
it was ground through. 

The principal variables used to 
control severity of grinding were the 
abrasive, the downfeed, and _ the 
work speed. Force measurements 
were made with strain gage dyna 
mometers to permit correlation of 
grinding energies with temperature 
distribution. 

Structural changes caused by heat 
of grinding were evaluated by micro- 
scopic examination and microhard- 
ness surveys of taper sections of the 
ground specimens. From __ these 
studies it was found that even under 
very severe grinding conditions the 
depth of the rehardened layer was 
only 0.0001 in. 

Because of the relatively poor ac- 
curacy of temperature measurements 
at extremely shallow depths, it was 
necessary to use an indirect method 
to confirm the temperature required 
to form austenite during grinding. 
For this purpose rapid heating was 
accomplished by electrically heating 
thin (0.007 in.) strips of the steel 
and quenching in vacuum. The tem- 
perature of the heated strips was ob- 
tained by means of an _ infrared- 
sensitive lead sulphide cell in con- 
junction with an oscilloscope. 

Experimental results revealed that 
for heating rates of 11,000° F. per 
sec., austenite formed between 1510 
and 1540° F. Heating rates beneath 
ground surfaces ranged from 30,000 
to 500,000° F. per sec., depending 
on work speed and feed, and the 

(Continued on p. 250) 
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Your inquiry... 

If you want information on a 
Magnetbermic Heater for your plant, 
let us know what size billet you intend 
to heat; for what use; and desired 
uction rate. Your inquiry 

will receive prompt attention. 


>: -_ 


rf 


os 


=fy (2-3 minutes per billet) 


More Copper and Brass People 
to Low-Frequency Induction Heating 


require warm-up time. 
be ready in minutes. Maintenance is 
in 10 minutes pi relined in less than two hours) 
re s requirin ys. 
efficiently on extrusion Lillets, wire bars and other 
conventional shapes. The low first cost of 60-cycle h , plus the advantages 
space, rapid start, accurate temperature control, has caused more 
more copper and brass people to seriously consider this method, 
pioneered by Magnethermic. Some recent installations are shown here. 





eee 
MARTINDALE 
_ ae 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by 
heat-treating in electric furnaces on which the 
temperature is closely controlled by electric eyes 


Set AB (Burs) AF (Files) 


The above sets, with 4” diameter shanks, are 
composed of the 8 most popular sizes for gen 
eral use. 

Over 200 sizes and shapes (total over 75,000 
pieces) are carried in stock for immediate 
shipment 


DEMAGNETIZER—Model D-3 


This tool quickly and easily removes magnetism 
from cutting tools such as cutters, drills, saws, 
etc., and thus keeps them free from chips and 
metal-slivers that reduce production. Cuts cost 
of tool maintenance. 


HEAVY DUTY ETCHER 


Model A-A has wide use as a production-line 
etching tool. With six heats it is effective on 
small parts and also on large pieces such as 
shovels, castings, etc. Complete with ground 
lead, heavy metal case, etc. 


Send for Catalog with 64 pages of Mainte- 
nance, Production and Safety Equipment. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue. Cleveiond 7, Obie 
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Grinding Damage . . . 


magnitude of the peak temperature. 
The relationships between tem- 
perature and grinding conditions 
were carefully studied, and the exist- 
ence of a correlation between tem- 
perature distribution and energy ex- 
pended in grinding was confirmed. 
This led to a quantitative expression 
of grinding energy as a function of 
the horizontal force component, the 
grinding surface speed and work 
speed. From this relationship it was 
possible to estimate the depth at 
which a_ given peak temperature 
would occur from known grinding 
W. W. AustTIN 


conditions. 


Laves and Chi Phases* 


+HE possipitiry of producing an 
T age hardenable ferritic stainless 
steel appears real as a result of re- 
cent studies which have furnished 
data on potential precipitate systems. 
For this investigation a 12% chro- 
mium, 4% molybdenum alloy was 
used, to which were added varying 
amounts of titanium. 

The alloys were induction melted 
and cast into 25-lb. ingots which, 
after homogenizing, were forged to 
annealed and oil 

1700° F. X-ray, 
metallographic and quantitative 


%-in. squares, 
quenched — from 


chemical determinations were used 
to establish the nature of the precipi- 
tate phases obtained as a function 
of titanium content. 

Nominal analysis of the melts 
showed the following: 0.04 to 0.08% 
carbon, 0.43 to 1.65% manganese, 
0.34 to 0.81% silicon, 0.018 to 0.034% 
phosphorus, 11.35 to 12.00% chro- 
mium, 0.08 to 0.12% nickel, 3.92 to 
4.12% molybdenum, 0.07 to 0.71% 
aluminum. 

Titanium contents for the samples 
were within the following range: 
SAMPLE No. TITANIUM 

185 0.11% 
186 0.74 
187 2.53 
188 3.14 
189 2.87 

Metallographic examinations prior 

to etching showed the presence of 


(Continued on p. 252) 


*Digest of “The Laves and Chi 
Phases in a Modified 12 Cr Stainless 
Steel”, by F. L. VerSnyder and 
H. J. Beattie, Jr., @ 1954 Pre- 
print 28. 








Where to use 


® 
i 


Chromate Type 
ConversionCoatings 


Luster-on products meet such Govern- 
ment Specifications as: 

OS — 1374 

72 — $3 

AN — P — 32a 

QQ — P — 416 

QQ — Z— 325 


Luster-on K, 15, 25, 25AB for 


Bright, clear, decorative finishes 
or iridescent and color coatings to 
meet the toughest corrosion re- 
sistance requirements on zinc plate 
and zinc-base die castings. 


Luster-on CD Special for 


Brilliant finish and outstanding 
corrosion protection on cadmium, 


Luster-on Khaki Drab and 
Olive Drab for 


Maximum protection with least 
possible metal removal on zinc 
plate and zinc-base die castings. 


Protective Dip #60 


Golden protective finish for mag- 
nesium. 


Luster-on Cobra 


Produces bright lustrous surface 
on copper and brass. Offers ex- 
cellent corrosion and tarnishing 
protection. Eliminates buffing op- 
erations. No toxic fumes in this 
process. 


Luster-On finishes, used by many 
of the country’s largest metal 
finishers, have established them- 
selves over ten years as a dependa- 
ble, low-cost treatment for thou- 
sands of metal items. Data sheets 
and technical service are available 
without cost or obligation. 


Send Sample Parts for Free Processing 
to your Specifications 














Model 2 
HUDORKUT 


Submerged Cutting 
Machine 


Designed primarily 
for laboratory cuts 


Visit BOOTH 1228 


36th National Metal Congress 


& Exposition 


International Amphitheater, Chicago, Illinois 


NOVEMBER I TO 5, 1954 





~ 


Cuts all types of material to 4'diameter 


e CAMPBELL Model 2 Hudorkut Submerged 
Cutting Machine is designed primarily for 
laboratory use. It gives a cut of the highest 
quality and will handle all types of material — 
ferrous, non-ferrous or ceramic—with diame- 
ters up to 4”. 

It is hand operated and all work is done 
with the work totally submerged in coolant. 
It produces cuts with no change in material 
structure. A full range of stock, up to the 
capacity of the machine, is handled in a 
quickly adjustable work holder. Two clamps, 
operated by hand wheels, facilitate handling 
of odd-shaped pieces. The clamps permit in- 
dependent clamping on each side of the cut- 


ting wheel. 
agco 


Setting up work is simplified by the fact 
that coolant may be completely drained. 
Depth of coolant is easily changed to suit size 
of work being cut. The CAMPBELL Model 2 
Hudorkut is built for long life service. It 
speeds up the cutting work on each job, is 
easily changed from one job to another, gives 
years of high quality cutting of unusual metal- 
lurgical excellence. 

The Hudorkut is one of a long line of camp- 
BELL abrasive cutters and nibblers which have 
successfully met the most exacting demands 
of industrial requirements. No matter what 
your cutting problem, consultation with ex- 
perienced CAMPBELL sales engineers can save 
you time and money. 


Campbell Machine Division 


AMERICAN CHAIN & CABLE 





yy) 


939 Connecticut Avenue, Bridgeport 2, Connecticut 
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RHODIUM 
PLATING 


Juproves 
Poitounance 


With These 
Unbeatable Qualities: 


@ hard, corrosion-resistant, elec- 
trical contact surface 

@ assures low and stable con- 
tact resistance 

@ allows higher pressures to be 
used in sliding contacts 
not affected by atmospheric 
changes 
oxide-free contacts eliminate 
partial rectification and un- 
wanted signals 

@ provides low noise level for 
moving contacts 

@ extremely long-wearing 


These exceptional properties of 
RHODIUM plate assure greater 
efficiency; as a result, it is widely 
adaptable for electrical and elec- 
tronic applications. RHODIUM 
plated contact surfaces are re- 
sistant to surface corrosion un- 
der all atmospheric conditions, 
proving extremely efficient in 
the field of high and ultra-high 
frequency. 


wna for 


free, detailed 
booklet on 
RHODIUM 

PLATING. 


vr 


METALS 


113 ASTOR ST., NEWARK 5S, N. J. 


NEW YORK + SAN FRANCISCO 
CHICAGO + LOS ANGELES 
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Chi Phase. . . 


titanium carbo-nitrides in all heats. 
These mechanical inclusions were 
ignored in the study. 

In this examination it was found 
that the samples could be arranged 
chronologically in order of increas- 
ing amount of precipitate. Only a 
minor amount of precipitate (as a 
fine spheroidal phase throughout the 
structure) occurred in sample 185, 
while samples 186 and 187 showed 
correspondingly large increases. 
However, sample 189 showed the 
presence of a third phase, and the 
amount of this phase increased in 
sample 188 at the expense of the 
initial precipitate phase. 

Sample 187, containing the maxi- 
mum amount of primary precipitate, 
was electrolytically digested and the 
precipitate was extracted. X-ray 
studies indicated a structure in the 
hexagonal system, C6/mme, with 
parameters ay = 4.768A,C, = 7.79A, 
and C,y/ag 1.63. No extraneous 
lines were found. 

Since the compound seemed com- 
pletely segregate, quantitative anal- 
yses were run on the residue. Results 
showed a definite concentration of 
titanium, molybdenum and silicon 
in the precipitate, with aluminum re- 
maining in the matrix. Ultimate cor- 
relations of X-ray and chemical 
studies showed that the compound 
belonged to the AB, class. Line in- 
tensity calculations allowed the pos- 
tulation of a suitable hexagonal 
structure whose composition is rep- 
resented by the formula (Ti,;Mog, ) 
(Fe; Cr;Si; ). 

Residues of sample 188 after elec 
trolytic dissolution gave two distinct 
X-ray patterns, one of the laves type 
described above, the other the chi 
phase. Of the two, the chi phase was 
more abundant. No attempt was 
made to determine the composition 
of the chi phase, but parameters 
(cubic, aj =8.885A) indicate that it 
has a composition of the class 
M.. Cg, in which the molecules that 
constitute M do not exceed 5% 
molybdenum. 

This investigation indicates that 
by the addition of titanium, a pre- 
cipitation hardening system may 
possibly be achieved in a ferritic 
stainless steel. Increased titanium 
contents appear to promote forma- 
tion of the chi phase. 

]. L. Wyarr 








PYRO 


Instruments 
for precision 
temperature 
measurement 








The Simplified 


PYRO 


Optical 
Pyrometer 


The only completely self- 

contained and direct 

reading Optical Pyrom- 

eter for quick and ac- 

curate temperature meas- 

urements of molten iron, 

steel, menel, etc. No cali- 

bration charts or acces- 

sories required. Weighs 

only 3 Ibs. PYRO will pay 

for itself many times over by helping pre- 
vent spoilage. Write for Catalog #85. 


The 
Improved 


PYRO 


Surface 
Pyrometer 


The ideal instrument for 

quick and accurate sur- 

face temperature meas- 

urements — particularly 

for shell molding, core 

oven, mold and die tem- 

peratures. Designed for 

ruggedness and accuracy 

it features automatic cold end compen- 
sator, large 434” direct reading dial and 
shock, moisture and dust-proofed shielded 
steel housing. Ask for Catalog #168. 


The New 


PYRO 


Immersion 
Pyrometer 


Helps insure low-cost pro- 

duction of SOUND and 
UNIFORM non- ferrous 
castings. Withstands 
roughest handling. “Pro- 

tected Type" and "Bare 

Metal" thermocouples in- 

stantly interchangeable. 
Equipped with exclusive 

LOCK SWIVEL. Stock ranges from 1000°F 
to 2500°F. Ask for Catalog #155. 








THE 
PYROMETER 
INSTRUMENT COMPANY inc. 


Bergenfield 8, New Jersey 























“The Youngstown Foundry & WE Co. 


Youngstown, Ohio 
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Eon Fiold Enootod Furnnegs to 


CONSULT the FLINN and DREFFEIN . 


Roll-Down Tube Reheating Furnace re 

This Roll-Down Tube Reheating Furnace was installed — 9 are 

at an Indiana Seamless Tube Mill in 1942. Engineered Chain Type Normalizing Furnace for 

to their specific requirements this furnace has been in Seamless Tubes 

continuous operation ever since. Dual fuel combustion Completed in 1953 at the Colorado Fuel & Iron 

system 37/2 ton per hour capacity. Corp., Pueblo Plant, this Chain Type Normal- 
izing Furnace for Seamless Tubes is another 
example of Flinn & Dreffein engineering to the 
users specific requirements. Coke oven or 
natural gas fired with 30 tons per hour capacity. 


Belt Type Forced Convection Draw Furnace 


This recently installed Belt Type Forced Convection 
Draw Furnace is engineered to the Midwest Forging 
& Mfg. Co. requirments of close temperature control Continuous Roller Hearth Type Furnace 
to obtain minimum variation of Rockwell hardness 
of their rail anchors. Dual combustion system— 1800 
pounds per hour capacity 


Two of these 742 ton per hour furnaces have been in 
continuous operation for about 12 years at National 
Tube Co., Gary Works, with a minimum of maintenance. 


Pusher Type Billet Heating Furnace Water Cooled Roller Chain Type Furnace 
Engineered for the Phoenix Mfg. Co. of Joliet 
this Pusher Type Billet Heating Furnace, com- 
pleted in 1953 is rated at a capacity of 30 tons 
we hour. The main production consists of 

cating railroad axles and rails for rolling. Dual 
fuel firing and side discharge are some of the 
design features 
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This 50 ton per hour continuous plate heating furnace 
was recently installed at an Indiana Railroad Equipment 
Mfg. plant. The 90 foot furnace is oil fired and feeds 
directly into a 4000 ton press. 


District Representatives In All Major Areas 





Your Roquinonants 


ENGINEERING COMPANY 


Furnaces Built For... 





Hot Chain Type Furnace 


Featuring side and front discharge doors to 
handle large and small work pieces this Hot 
Chain Type Furnace offers maximum flexi 
bility. Due to chain remaining in furnace 
proper reheating ot chain CONVCEYOF Is elimi 
nated thus obtaining an additional fuel saving 


Car Bottom Furnace 


A general purpose Car Bottom Furnace in 
operation for 10 years at an Ohio Alloy Casting 
Plant is a typical example of the many Car 
Bottom Furnaces designed by Flinn & Dreftein 
Engineering Co. Dual fuel fired 10 ton load 
capacity 


Automatic Hydraulic Pusher Type Harden, 
Quench & Draw Furnace 


Recently installed at a Milwaukee steel casting plant 
this two ton per hour automatic heat treating line for 
steel castings features a direct over and under fired 
hardening furnace, automatic type clevator quench and 
combination direct and forced convection type draw 
furnace. 





ANNEALING 

ATMOSPHERE GENERATORS 

BILLET HEATING 

BRIGHT ANNEALING 

BRIGHT HARDENING 

CARBURIZING 

CERAMIC 

CONTINUOUS CONVEYOR 
FURNACES OF ALL KINDS 

CONTROLLED ATMOSPHERE 

DRAWING 

FORGING 

GALVANIZING 

HARDENING 

HEAT TREATING 

INVESTMENT CASTINGS 

NORMALIZING 

RADIANT TUBE FORCED 
CONVECTION FURNACES FOR 
HEAT TREATMENT OF 
ALUMINUM 


ROTARY HEARTH 
FURNACES 

SCALE FREE ANNEALING 

SCALE FREE HARDENING 

SINTERING 


This free booklet will be the most 
valuable one in your files. It covers 
furnaces engineered and built to 
your specific requirements for all 
industries and applications since 


1907. 


~ PLINN & DREFFEIN ENGINEERING CO. 


27 EAST MONROE STREET 


CHICAGO 38, ILL 
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A simple method of 
controlling temper. 
atures in: 


© WELDING 

© PLAME-CUTTING 

© TEMPERING 

© FORGING 

© CASTING 

@ MOLDING 

@ DRAWING 

© STRAIGHTENING 

© HEAT-TREATING 
IN GENERAL 


tj 
H 


, 
J 
= 


it's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mork 
your workpiece with it, When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached. 


gives up 
to 2000 
readings 





° 
Available in these temperatures ( F) 





113 | 263 | 400 950 | 1500 
125 275 450 1000 1550 
138 | 288 | soo | 1050 | 1600 
150 | 300 | 550 1100 1650 
163 | 313. | 600 | 1150 | 1700 
lee | 325 | 650 | 1200 | 1750 
200 | 338 | 700 | 1250 | 1800 
213 | 350 | 750 | 1300 | 1850 
225 363 800 1350 1900 
238 | 375 | 850 | 1400 | 1950 
250 | 388 | 900 | 1450 | 2000 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
=— 16%” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


GORDON. 
*? SERVICE.> 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
Dept. 15 + 3000 South Wallace $t., Chic 16, WH. 
Dept. 15 + 2035 Hamil Ave., Clevel nd 14, Ohio 
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Nitrogen-Arc Welding 
of Copper 
Promises Economies* 


RC WELDING of copper has always 
been a problem because of its 
high thermal conductivity, expan- 
sion, and its facility for absorbing 
gases when in the liquid state. Gas 
welding is widely used, particularly 
for thick sections, but because a 
postwelding treatment is necessary 
to produce adequate joint strength, 
the method is slow and costly. In 
general, the use of either carbon or 
metal-arc welding involves the use 
of highly alloyed filler rods and pre- 
heating, both of which contribute to 
uncertain quality characteristics of 
the resulting weld. 

Argon-are welding has been com- 
monly used for joining copper and 
copper alloys when high-quality 
joints are required. However, the 
welding of copper above % in. thick 
requires considerable _ preheating 
and very high welding currents. 
Also, the cost of argon makes the 
method expensive and, in welding 
copper, the high cost of argon can- 
not be offset by the same kind of 
reduction in labor cost for postweld 
cleaning as is possible with alumi- 
num and its alloys. 

Nitrogen is a possible alternative 
to argon since its cost is only a frac- 
tion of that of argon and it is in- 
soluble in copper below 2552° F. 
For the same current setting, the 
are in a nitrogen atmosphere yields 
a considerably lower current than it 
does in argon. Generally, over-all are 
voltages in the nitrogen-shielded arc 
are about one-third higher than the 
corresponding argon-shielded arc. 

Increased arc voltage is advan- 
tageous because more arc heat can 
be generated for the same are cur- 
rent than with the lower voltage arc 
in argon. The larger voltage gradient 
may be advantageous in machine 
welding where are length is con- 
trolled by instruments actuated by 
changes in are voltage. 

In the work described by Davis 
and Terry, pure tungsten and thori- 

(Continued on p. 258) 


*Digest of two articles entitled 
“Nitrogen-Are Welding of Copper”, 
by E. Davis and C. A. Terry, and by 
K. Winterton, British Welding Jour- 
nal, Vol. 1, February 1954, p. 53-64 
and p. 87-90, respectively. 
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Welding Copper . . . 


ated tungsten electrodes were used. 
The thoriated iungsten electrode 
showed an over-all are voltage of 
about 2 v. less than that with the 
pure tungsten electrode in an argon 
atmosphere. In a nitrogen atmos- 
phere the excessive “arc wander” at 
low currents and pronounced tung- 
sten transfer at high currents with 
the pure tungsten electrode pre- 


vented any accurate comparison. 
Although arc wander at low cur- 
rents with the pure tungsten elec- 
trode occurs in both atmospheres, 
it disappears when the whole diam- 
eter of electrode tip is molten. 
Experiments with coating the pure 
tungsten electrode to prevent globule 
formation were only partially suc- 
cessful because the coating volatil- 
ized after a short time. The thoriated 
tungsten, containing 1% thoria, main- 
tained a stable arc in nitrogen and 
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without tungsten “spatter” for test 
periods up to 10 min. with currents 
up to 400 amp. in a %-in. diameter 
electrode. The absence of molten 
tungsten at the electrode tip made 
it possible to use a pointed electrode, 
thus insuring are stability over wide 
current ranges. 

It became apparent that the heat- 
ing effect of the arc in nitrogen was 
greater than that of the arc in argon, 
even when the power input and arc 
length were the same. To measure 
the relative heating efficiencies, test 
beads were made under standard 
conditions, without adding filler 
metal, on plate % in. thick. The gas 
flow was 19 cu.ft. per hr. and speed 
of are travel nearly 6 in. (15 cm.) 
per min. with an arc length slightly 
more than 3/16 in. (0.5 cm.). The 
relationships between the extent of 
the fused zone and current and 
power input are shown by Fig. 1. 

In the preliminary tests of joint 
preparation both  single-V and 
double-V grooves were tried with 
included angles of 45°, 60° and 90° 
and root faces of 1/16, %, 3/16 and 
% in. With the double-V groove it 
was difficult to obtain good root 
fusion, and the necessary chipping 
and welding could be more easily 
performed with the single-V groove. 
Hence, the single-V groove was used 
to obtain the test data reported. 

No difficulty was experienced in 
welding %-in. deoxidized copper in 
one pass with a single-V groove of 
60° included angle and 1/16-in. root 
face. On % and %-in. plate, a 60° 
single-V with %-in. root face was 
used and, after welding the groove, 

(Continued on p. 260) 
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Welding Copper . . . 


the back was chipped out and a back 
bead applied. Test welds were 12 in. 
long and the reot opening at the 
starting end was 1/16 and %é in., re- 
spectively, with an allowance of % in. 
per ft. of joint length for contraction 
during welding. The welds in the % 
and %-in, plate were made in two 
passes with a back bead. 

Normal multipass welding tech 


niques, in which a small initial bead 
is laid down, could not be utilized 
because longitudinal cracking oc- 
curred in the initial weld bead. This 
was overcome by laying down a large 
first bead using a rightwards pro- 
gression. Thoriated tungsten elec- 
trodes up to 5/32 in. diameter were 
used with direct current electrode 
negative, and a gas flow of 29 cu.ft. 
per hr. for leftwards welding and 39 
cu.ft. per hr. for rightwards welding. 
The higher rate of gas flow with the 
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latter technique is necessary to give 
adequate protection to weld metal. 

Welds were made in a nitrogen 
atmosphere with a 3% silicon bronze 
filler in deoxidized copper from 1/16 
to % in. thick and with a 1% silicon 
bronze filler in % and %-in. plate. The 
filler metal was sluggish and the 
clean weld pool commonly seen with 
argon-are welding was absent. 

In the welding of plate thicker 
than % in. it was found easier to use 
the rightwards technique for the 
first pass and the leftwards technique 
for subsequent passes and the back 
bead. Care was exercised to start 
each pass from the same end of 
the joint. 

The welds made with the 3% sili 
con bronze filler were less porous 
than those made with the 1% sili- 
con bronze filler. With the former, 
strength of the weld approached 
that of the plate (27,000 to 30,000 
psi.) and fracture occurred at the 
bond. The weld strength for the 14% 
silicon bronze filler was lower (20,- 
400 to 23,600 psi.) with the fracture 
again occurring at the bond. Aver- 
age plate strength was 30,000 psi. 

Since it is known that improve 
ment in weld metal soundness in 
deoxidized copper results from the 
use of filler metal which contains 
substantial amounts of deoxidizers, 
it was decided to try filler metals 
containing small separate amounts 
of magnesium, aluminum and titani- 
um and one containing aluminum 
and titanium together. 

With the copper-aluminum filler 
(0.04 and 0.26% Al), the higher 
aluminum content eliminated gross 
porosity and 
strength nearly that of the plate 
(27,000 to 28,800 psi.). With the 
copper-titanium filler (0.1 and 0.2% 
Ti), the weld appearance was com- 
parable with welds made in argon. 


produced a_ joint 


In order to obtain adequate pene 
tration a higher welding current was 
needed than was required with the 
silicon bronze filler. The filler of 
higher titanium content gave joint 
strength equivalent to that of the 
plate (30,000 psi.) with good duc 
tility and no gross porosity. 

With the copper-magnesium fillet 
(0.02% Mg) the welding character- 
istics were similar to those of the 
copper-aluminum alloys. This filler 
metal gave a joint strength equiva- 
lent to that of the plate and the arc 
visibility was good. 
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Welding Copper . . . 


With the copper-titanium-alumi 
num filler (0.2% Ti, 0.1% Al) the 
welds in plate up to % in. thick gave 
strength and ductility equal to that 
of the plate. Welds in % and %-in. 
plate were made in two passes with 
a leftwards technique followed by 
chipping the back and depositing a 
back bead. (The rightwards tech- 
nique was found impracticable be- 
cause the reduced shielding caused 
formation of a pronounced oxide 
skin over the weld metal. Weld 
soundness was excellent although an 
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Table I — Test Welds on Deoxidized Copper (Winterton) 





weld pool made 
the filler metal 
sluggish. The 
welds produced a 
joint strength ap- 
proximately equal 
to that of the 
plate (27,600 to 


SHIELD 


Argon 
Argon 
Argon 
Nitrogen 
Nitrogen 
None 





| Evectrope | Furer | Tensite | Evonc. 
Tungsten 
Tungsten 
Carbon 
Carbon 

| Carbon 

| Carbon 





| 3% Si | 30,000 | 51% 
| Copper | 24,800 | 91 
| 3% Si | 29,000 53 
| 3% si | 

3% Si | 30,000 44 
Copper | 20,000 14 
13% Si | 29,800 | 38 








29,600 spi.) with 
full plate ductility (39 to 69% in 
2 in.). 

The results of this work indicate 
that welds in deoxidized copper are 
sound provided that the filler metal 
is adequately alloyed. A 0.1% titan- 
ium-copper alloy appears particu- 
larly suitable for plate up to 3/16 in. 
thick, and for heavier plate a copper 
alloy of 9.2% titanium and 0.1% 
aluminum appears to be effective in 
producing sound welds of adequate 
strength. The use of a thoriated 
tungsten electrode in the nitrogen- 
shielded arc eliminates arc instability 
and tungsten loss. Nitrogen-shielded 
are welding can be performed with 
standard welding apparatus. 

In the work described by Winter- 
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ton, both tungsten and carbon elec- 
trodes were used in the welding of 
deoxidized copper % in. thick. A 60° 
single-V groove with 1/16-in. root 
face and root opening of 1/16 in. 
was used with two filler metals — 
one, a 3% silicon bronze and the 
other, copper with a small deoxidizer 
content (not identified). A tungsten 
electrode % in. diameter and a carbon 
electrode % in. diameter were used. 
The rate of gas flow was 34 cuft. 
per hr. for argon and 40 cu.ft. per 
hr. for nitrogen, and no back beads 
were applied to the welds. Welding 
current ranged from 390 to 425 amp. 
with electrode negative. Both elec- 
trodes were used with the argon 
shield but only the carbon electrode 
was used with the nitrogen shield. 
One test with the carbon-arc and the 
3% silicon bronze filler was made 
without any shielding. Test welds 
were 8 in. long. 

The tensile properties of the welds 
are indicated by the average values 
shown in Table I. 

It is noted that the ductility of 
the nitrogen-shielded welds is not 
as good as that of the argon-shielded 
welds. It is possible that increasing 
the nitrogen flow to improve the 
shielding might raise these ductility 
values. 

Macro and micro-examination of 
these welds indicates a difference in 
heating effect between the arc in 
argon and the are in nitrogen of 
similar order to that pointed out by 
Davis and Terry. When no shield- 
ing was used in the test with the 
carbon arc the weld exhibited con- 
siderable porosity. 

Taking into account the ratio of 
welding time to total welder time 
and the cost of joint preparation as 
well as the effect on gas consump- 
tion of the nature of the welding 
job, it is suggested that the substitu- 
tion of nitrogen for argon may result 
in an over-all saving in welding 
costs of 30 to 60%. 

WitituM L. WARNER 
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graphic Laboratory. 


This new Press provides practical center 
ejection of 1” or 1'4" mounted specimens. 
UC ey 
and need not be removed from the press 


structure. The cooling block rigidly encloses 
and holds the mold assembly. 


a a er 
cessories, speed and ease of sample ejection, 
practical and economical operation of mold- 
ing tools were paramount in the development 
of this new AB Centermet Press. 


Buckler Ltd. 


METALLURGICAL APPARATUS 


2120 GREENWOOD at Hartrey Ave., EVANSTON, ILL., U.S.A. 


METAL PROGRESS; PAGE 266 





Carbon steels are better today than ever before. A major producer of 
both carbon and alloy steels, Republic is aware of this fact. Even so, 
there are limits to the application of carbon steels, Machine design 
may restrict the size of a part. High strength may be an essential 
combination with light weight. Sometimes surface hardness and 
ductility must be held within the limits. Such are the applications 
in which only alloy steels can perform definite tasks with certainty 
of results at lower ultimate cost. 


Take large sections— where hardness must be carried deep into the 
steel. Heavy crankshafts, connecting rods, piston rods, large gear and 
axles are examples. Here alloy steels are necessary, and the cost low 
in proportion to results. With carbon held constant, depth-hardening 
quality increases as the alloy content is increased. 


Sometimes weight and space limitations demand that smaller sections 
carry heavier loads safely. For safety’s sake, the answer must be alloy 
steels, Under repeated stress, high tensile strength and hardness do 
not necessarily indicate high fatigue properties. The load-carrying 
ability of a steel depends upon its alloy constituents and the form 
of the structure at the time it is bearing the load. 


A problem of high pressures at elevated temperatures may present a 
problem. But alloy steels have proved their high resistance to creep. 
Some stainless alloys maintain high strength up to 1800°F. They 
resist oxidation—therefore do not lose their strength appreciably 
through reduction of section. 


High elastic properties and strength may be the primary requirement, 
especially for welded structures. Weight reduction may be most 
important. In these applications, low carbon complex alloy steels 
offer distinct advantages. Such alloy steels at equal or higher yield 
points show low weld-hardening tendencies. Resistance to corrosion 
is improved. So is ductility of the weld. And retention of toughness 
at sub-zero temperatures, as well as creep resistance at high temper- 
atures, is better. 





FIELD —swLAB 
MILL REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO 
Expert Dept.: Chrysler Bldg., New York 17, N.Y. 


To help you get the most from alloy steels, 
Republic offers you its unique 3-D Metal- 


lurgical Service. You benefit from the com- 
bined experience and coordinated efforts of 
three groups of highly-trained men—(1) the 


Republic Field Metallurgists; (2) the 
Republic Laboratory Metallurgists; (3) the 


Republic Mill Metallurgists. All work hand- 
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FRANK LONG, HSM (Honeywell Supplies Man) in the Houston area, 
points out features of Brown thermocouple extension wire to George 
Hubert (right), Instrument Supervisor at Eastern States Petroleum 
Company, Houston, Texas . . . explains how the wide selection of wires 
lets you choose the type that fits any application requirements in 
your plant. 

Personalized, expert service on all your pyrometer supplies problems is 
the keynote of the HSM Plan. Your HSM not only keeps you informed 
on the latest developments in Brown equipment and helps you select the 
types best fitted to your applications . . . but also helps you to buy all 
your supplies the most convenient and economical way. 


Your nearby HSM will be glad to discuss how this plan can work in your 
own plant. Call him today at your local Honeywell office...he’s as near 
as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Pyrometer Supplies Buyers Guide No. 100-5, and for new booklet, 
ge ae “The HSM Pian for Purchasing Pyrometer Supplies.” 
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This, we believe, is the largest single piece grid of 
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Aluminum & Chemical Corporation. 

Despite the extreme length of the carrier (25 
feet), there is freedom from warpage, due to the 
“Serpentine” and tie-rod design as shown in the 
insert photo above. Type 304 stainless steel strip with 
rolled edges prevents marring the coiled aluminum 
rod through annealing at 900° to 950°F. and water- 
spray quench at 60° to 80°F. 

The first Rolock 8 ft. serpentine grids performance- 


wise we're a big inprovement over pres tous carriers, 
but the present 25 ft. “King Size” gives complete 
stability on the conveyor through the spray quench 
cycle and reduces multiple handling costs signifi- 
cantly. Grids are 6 ft. wide each, providing 150 sq. ft. 
of usable surface. 

As in this instance, Rolock engineers will gladly 
cooperate with yours in designing engineered-to-the- 
job equipment for heat treating and finishing proc- 
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ing) or B-9 (Corrosion Resistant ). 
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accuracy oi your temperature instruments and ther- 
mocouples; as a substitute temperature instrument 
during emergencies; for exploring temperatures not 
requiring continuous measurement. 


The Foxboro Portable Potentiometer Indicator is 
accurate to % of 1% of scale. Temperature dial has an 


High-fidelity 
Foxboro 
Portable 
Potentiometer 


— metal cased 
and covered 


extra long (17” ) scale for close, accurate reading, and © 
vernier dial for precise balancing. Supplied with either 


single or double temperature scales to provide for 
different types of thermocouples .. . or for use with 
resistance bulbs. Weighs only 12 lbs. Rugged metal 
case-and-cover protects the instrument from rough 
handling. 


Write for new descriptive Bulletin A303 for details of 
this outstanding portable test instrument. The Foxboro 
Company, 5210 Neponset Ave., Foxboro, Mass., U. S. A. 


OX BOR 


REG. U.S. PAT. OFF. 
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RECORDING : CONTROLLING ‘ INDICATING 


INSTRUMENTS 





The Furnace that Stir Jiself! 


ELECTROMAGNETIC PRESSURE 


CIRCULATES MOLTEN METAL 
—In this 60 Cycle— 


Quiet Qu (FL 


Heat is generated only in the melting 
channels. Controlled stirring (neither 
too much nor too little) guarantees uni- 
formity of metal temperature and alloy 
composition and also leads to efficient 
melting of light scrap. Tiresome pud- 
dling is eliminated. The s metal is held 
entirely in an inert refractory lining. The 
atmosphere is cool and free from con- 
taminating gases. 


No Other Method 
Enables Such Completely 


CONTROLLED MELTING 


Today, AJAX builds a complete line of 
these time-tested furnaces in standard 


TWIN COIL SOT Fahy 
zinc. Units for special applications are 
INDUCTORS carefully engineered to specifications. 
Lead Noun-Gerrous Melting 


The sectional view above shows the twin coil stirring action 
of the 100 kW Ajax-Tama Wyatt 60 cycle induction fur- 
nace. Heat induced in the secondary channels below is 
conveyed throughout the melt by electromagnetic circu- 
lation as shown by the arrows. The 100 kW furnace shown 
here, which will be on display at the 1954 Metal Show, 
is one of a family of twin coil furnaces available today for 


melting rates from 300 to 10,000 Ibs. per hour. 





We cordially invite you to inspect the 100 kW AJAX furnace exhibited at 
the NATIONAL METAL SHC W, Chicago, Nov. 1-5, 1954, Booth +752. 





AJAX ENGINEERING CORP., TRENTON 7, N.J. 


INDUCTION MELTING FURNACE 


AJAX ELECTRO METALLURGICAL CORP., and Associated Compe 

AJAX ELECTROTHERMIC CORP... byax Norimrup High Frequency oaamen ten oes 
AJAX ELECTRIC CO., INC., The Awe Hultgren Llecte Set Bam we ynece 
AJAX ELECTRIC FURNACE CoRp., Ayan Wyall induction Furnaces tor Metung 








METAL PROGRESS; PAGE 271 





4é 
IT’S MADE OF 


Intermittent air conditioning, railroads find, 
is worse than none. They solve that problem 
by connecting conditioned cars to stand-by 
power when the train is not running. The 
chances are that the connectors used will be 
those made by Joy Manufacturing Co., 
which feature replaceable female contacts 
made of "Berylico" beryllium copper. 


Electrical conductivity, of course, is a must 
in any contact, but even more important 
here is the elasticity and wear resistance 
required. For this combination of qualities, 
be beot. It will take 


“Berylco” can't 


BERYLCO: 


BERYLLIUM 





repeated abuse without appreciable wear. 
It has plenty of “bounce” to resist taking a 
permanent set or to relax after many, 
many rough connect and disconnect opera- 
tions. It doesn't lose its bulldog grip under 
the jockeying railroad cars are subject to. 


If you are looking for an engineering mo- 
terial which will do more than one job well, 
you ought to investigate the advantages of 
“Berylco"” beryllium copper. No other alloy 
combines such properties as strength, hard- 
ness, conductivity, fatigue resistance, cor- 


rosion resistance, elasticity and formability. 


COPPER 


For engineering help or sample material, 
write any of the offices listed below. 


ALL THE FACTS 


This 20-page booklet 
lists available beryl- 
lium copper forms and 
materials, offers you 
the most complete 

selection in the in- 

dustry. Send for your 

free copy iodoy. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY... WITH 
“BERYLCO” BERYLLIUM COPPER 


DEPT. 4K, READING 9, PENNSYLVANIA 


New York » Springfield, Mass. » Rochester, N.Y. * Philadelphia * Cleveland » Dayton « Detroit + Pittsburgh + Chicago » Minneapolis « San Francisco » Los Angeles 


Representatives in principal world-trade centers 
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‘Our Formula for 
uccecefill Quenching 


SAYS RAGAN RING CO., ATLANTA, GEORGIA 


Out of 
the Furnace... 


...into SINCLAIR 
QUENCHOL 52! 


Ragan Textile Rings must be uniformly hard, completely free of flaws 
and must have the smoothest finish obtainable. 


To get these results from cold drawn seamless tubing, Ragan Ring Co. uses Sinclair QUENCHOL 521. 


Ragan Ring says, “When, for economical reasons, we installed our own heat treating furnaces 

and were looking for one of the best quenching oils on the market to heat treat our top quality rings, 
we naturally looked to the man in whom we had absolute confidence — our Sinclair Engineer. 

He recommended QUENCHOL 521 and gave us a demonstration of what it would do. 

We put our new system into operation with QUENCHOL 521 in the tank. 


“We are getting even better results than before — more uniform hardness, and no signs of flaws.” 


For a demonstration of this revolutionary new quenching oil, call your local Sinclair Representative, 
or write for a new booklet about QUENCHOL 521 to the Sinclair Refining Company, 
Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR CUTTING OILS and COOLANTS 
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= és Optimum 
combination 


of range 
and readability 


V4 18.50 
18.00 
oe 


——} 
17. 
16.00 16.50 167% ee 
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many as 60 elements analyzed in secc 


Drastic reduction in furnace waiting tir 


‘we 


story costs cut by two-thirds. 


od 


OMETER, BOOTH 1348, ASM, Chicago, Nov. 1-6 


Batrd Assoctates, Lnc. 
33 UNIVERSITY ROAD, CAMBRIDGE 38, MASSACHUSETTS, U.S.A. 
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ARDCO. INC 
5000 West ~4rd Street. Chicago 38, Illinois 


.“ALKA-DEOX” DERUSTING PROCESS — An alkaline electrolytic process for rapid, 


removal of rust and scale from steel, cast iron and malleable iron. Operates at room 
temperature. No attack on basis metal. Uses Enthone Compound 134. 
“COMPOUND 42” — CLEANER AND RUST REMOVER FOR STEEL. A solvent acid 
cleaner for rapid removal of oil, rust and oxide from steel, zinc, aluminum and 
other metals to prepare them for painting or organic finishing. 

“DESCALER 2A” — POWDERED ACID PICKLING COMPOUND. A powdered acidic com- 
pound added to water to make pickling solutions for iron and steel. Safer to handle 


than sulphuric acid. Gives controlled acidity to prevent overpickling. 


“ACTANE 33” — POWDERED COMPOUND REPLACES HYDROFLUORIC ACID. A dis. 


ypersing agent added to acid pickles to remove colloidal and siliceous films from 


metals. Also an additive for sulphuric and nitric acid pickles to promote faster 
pickling of stainless steel, aluminum and titanium. 


“ACID ADDITION AGENT” —STOPS ACID FUMES. A surface active material extensively 


used in acid pickles to reduce fuming, to give better wetting and to promote better 
pickling. 


“INHIBITOR 8” — STOPS ACID ATTACK ON STEEL. An all-purpose inhibitor for acids 
including sulphuric and hydrochloric acids to stop attack on steel during pickling. 


Write for fully descriptive literature. 


ELECTROPLATING CHEMICAL‘ 


‘ ENTHONE. 


DISTRIBUTOR STOCK POINTS 
R. O. HULL & COMPANY L. H. BUTCHER COMPANY 
1300 Parsons Court, Rocky River, Ohio 3628 East Olympic Bivd., Los Angeles 2 5, California 
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EVERY 
CRACK 


has a cause! 


BETTER CAST IRON HANDLING saved 
manufacturer-owned foundry $60,000 the 
firet year they used sampling inspection 
with $2,400 Magnaflux unit. Cracked parts 
had been running 5%. Magnaflux showed 
the cause to be improper handling of parts 
after shakeout, which was corrected. 


CORRECTS HEAT TREAT CONTROL — 
ENDS CRACKED PARTS—Company mak- 
ing drills and hand power tools uses Mag- 
naflux along with hardness test in setting 
up every new job on induction heat treat. 
Samples are run, with changes of time and 
temperature for heating and water quench, 
until process is hardening properly with- 
out cracking parts. Then volume runs of 
good parts are begun. 


RECEIVING INSPECTION — REDUCES 
PORGINGS COSTS — Large plant uses 
automatic Magnaflux unit for 100% re- 
ceiving inspection of rough forgings. Sup- 
pliers are evaluated as to their price for 
good parts. Average rejects are 1%. How- 
ever, some cheaper suppliers running 2% 
rejects actually average the lowest prices 
for parts accepted after inspection. 


LENGTHENS HAMMER RUNS—At many 
forge plants, regular “hot” sampling in- 
epection is made with Magnaflux during 
set-up of the hammer. Run is begun only 
when it is determined that dies and proc- 
ess will make good forgings. During run, 
periodic sampling tells if defects start to 
occur. Runs are continued as long as good 
parts are made. Longer runs and reduced 
set-up time result. 


CONTROLS COLD HEADING — GETS 
MORE USABLE PARTS — Magnaflux is 
used to. (1) inspect “wire ends” to assess 
gross quality of wire rolls and (2) for 
sampling inspection of upset parts at the 
cold heading machine. Seamy stock or 
worn dies are quickly caught before — 
gands of defective parts are produced. 
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It Costs You Less to Find the 
Cause than Scrap the Parts 


Every crack has a cause. Find the cause when cracks first occur 
and you can eliminate the cause of rejects, and the wasted machine 
time and labor that push up costs when defects go to final inspec- 
tion undetected. By concentrating production capacity only on 
good parts, you can produce the largest number of acceptable 
products at lowest cost per piece. 


The causes of cracks are many and varied. Magnaflux finds the 
crack and outlines it with a clear mark right on the part itself, 
showing location and complete extent. Seeing this, and with ex- 
perience, the cause is traceable. A few case studies below show 
how leading manufacturers are using “Correctioneering” by 
Magnafiux* nondestructive inspection methods to control processes 





— to prevent cracks and scrapping — to save money. 


IMPROVES CASTING DESIGN — RE- 
DUCES REJECTS — At many foundries, 
inspection with Magnaflux is used when- 
ever a high percent of cracks are found in 
any run or in pilot runs. Run is stopped 
and casting technique is varied, using 
Magnaflux on each test pour to see if 
cause of defect is eliminated. Run is re- 
sumed when cause has been corrected and 
cracks avoided. 


PRODUCES BETTER, MORE DURABLE 
TOOLS—AT LOWER COST—To0l makers 
now produce more een tools, with 
resulting lower costs, by using Magnaflux 
or Zyglo* for both rough state and final 
inspection to evaluate cracks and correct 
causes. Tool users inspect new tools and 
reworked tools. Uncracked tools insure 
longer runs for each machine set-up. 





GETS LONGER MACHINING RUNS — 
SAVES TOOLS — Manufacturer of small, 
low-cost gray iron pistons found that 
cracks in the pistons were causing expen- 
sive breakage of carbide tipped tools. One 
hundred percent inspection with Magna- 
flux-Magnaglo has removed this hazard 
and reduced overall costs. 


IMPROVES GRINDING CONTROL AND 
TECHNIQUE — Improper wheel speed, 
hardness, cleanliness, coolants or faulty 
grinding techniques are quickly spotted 
and eliminated through sampling inspec- 
tion of output with Magnaflux-Magnaglo*. 
Also, when high residual stresses or poor 
stress relief cause grinding trouble, Mag- 
naglo and hardness test. combine to pin- 
point necessary correction of stress relief 
practices. 


Ask to have a Magnaflux engineer investigate with you, how “Correctioneer- 
ing” by Magnaflux may save you money. Or, write for our free booklet 
“Finding the ‘How and Where’ of Lower Production Costs” 


iv 





gnoglo and Zyglo ore registered trade marks of the Magnoflux Corporation. 


MAGNAFLUX CORPORATION 
7346 West Lawrence Avenue, Chicago 31, Illinois 


NEW YORK 36 @ PITTSBURGH 36 @ CLEVELAND 15 e@ DETROIT 11 
DALLAS 19 @ LOS ANGELES 58 








Your Cowles Technical Man will 
gladly give you complete technical 
information about Cowles Ty-Bond 
coatings and also the complete line 
of industrial metal cleaners. 


COWLES CHEMICAL COMPANY 


7016 EUCLID AVE - CLEVELAND 3, OHIO 


“sr 





4 Send for this folder— 
it gives youall the facts 
about the first new 
zinc phosphate coat- 
ings to be introduced 
to industry in more 
than twenty years. 


[_] Please send your new folder “Cowles TY- BOND” 
[_] Arrange to have your Cowles Technical Man see me 


about 





(DATE) 


Name 





Cc 





Lad 7, 
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a new look 


NEW AVAILABILITY... 
SHAPES AND LENGTHS 
NEVER BEFORE EXTRUDED 


Inspector checking special ex 
truded shapes offered in a wide 
variety of alloys and sizes, 


tubing. 
cross sections up to 


Tenth Annual Meeting, The Magnesium Association, 
St. Louls, Mo. November 15-17 


Magnesium hars. rods, shapes and 
{vailable in diameters or 
10° inches 


Magnesium extruded shapes ready for immediate shipment. 


at 


Magnesium! 


Designers and cost-conscious production men have found the answer to 


their problems in many applications with magnesium extrusions—now 


produced by new Dow facilities. Standard and special shapes, bars, rods 
and tubing—all are readily available in alloys which save weight, add 
strength, cut costs. Get information on magnesium from your nearest 


Dow sales office or write THE DOW CHEMICAL COMPANY, Midland, Michigan. 


This coil of magnesium sheet 
started through the 84-inch coil 
mill as a one-ton rolling ingot. 


World’s first 84-inch magnesium 
coil mill now rolls sheet and plate in 
greater lengths and widths 


you can depend on DOW MAGNESIUM 








Take your pick 


a 


7 
| commer parts 
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H&H 





H:.H Tube 


AND MANUFACTURING COMPANY 








here’s a belt to lick it 


Perhaps you’ve thought your heat treating 
operation is one that’s too tough for spiral 
belts. 


If so, here’s big news for you. New and im- 
proved Wissco Rod Reinforced Belts are 
built extra big and rugged . . . to carry 
heavy loads through the furnace. 


Wissco’s IMPROVED THIN SPIRALS effec- 
tively resist stretch and distortion. DUAL 
ConTINUOoUS REINFORCING Rops put an 
end to narrowing. And Wissco’s 14-inch 
Rod Reinforced Every Spiral Belt will stand 
up under severe heavy-duty demands. 


We can furnish improved Wissco Reinforced 
Every Spiral Belts in any high-temperature 
alloy to meet your particular heat treat- 
ing problem. 


THE COLORADO FUEL AND IRON CORPORATION—Denver and Ookland 
WICKWIRE SPENCER STEEL DIVISION—Atlanta + Boston + Buffalo 
Chicago + Detroit + Wew Orleans + New York + Philadelphia 


WISSCO BELTS 


aa PRODUCT OF WICKWIRE SPENCER STEEL veel 
THE COLORADO FUEL AND {RON CORPORATION 





Ever ask yourself any of these questions 
about your industrial furnace operations: 
"How can we process parts faster?"’ ‘Is there 
a way to eliminate some finishing operations?”’ 
"Would higher furnace temperatures help?” 
"How can we reduce overall furnace operating 
and maintenance costs?”’ 

A modern electric furnace equipped with 
GLOBAR® Silicon Carbide Heating Elements 
by CARBORUNDUM is often the key to more 
profitable industrial heating processes. 
often provides the “yes” answers to these 
and many other problems in the medium to 
high (500° to 2800°F) temperature range. 
GLOBAR Heating Elements have been pro- 


WANTED: 


W your industrial heating problems! 


ducing dependable, clean, safe heat for in 
dustry for over 30 years...are the only sili 
con carbide heating elements with a proven 
record of economy and reliability 


ONLY GLOBAR MAKES THIS OFFER 


Our engineers will work with you —and 
with the furnace manufacturer of your choice 
—to find the most profitable solutions to 
any industrial heating problem you may 
have. They will make their recommenda 
tions solely on the basis of what is best for 
you —and with no obligation on your part 
Write Dept. MP 87-46, The Carborundum 
Company, Niagara Falls, New York 


GLOBAR’ Heating Elements 


ty CARBORUNDUM 


REGISTERED TRADE MARK 


an 
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ome to Booth Xo. (W at the Metal Show and 
WATCH THE OPERATION OF THE 


WORLD'S FINEST HARDNESS TESTING MACHINES 


BRINELL ° VICKERS KNOOP GRODZINSKI ROCKWELL 


eo <8 9 > 


See how the CARL ZEIss optical system of our REFLEX 
types AUTOMATICALLY projects the magnified image of the 
indentation on the ground glass screen, eliminating 
microscopic measurement. 


Of course, ONE method of hardness testing cannot solve 
ALL your problems, Let us determine WHICH machine 
will meet your individual requirements to best advantage. 


If you cannot inspect these machines in operation, at 
the Chicago show, write us for descriptive literature 


G Ri ES t N DUSTRI ES, ' NC. Headquarters for 


Hardness Testing Equipment 
Testing Machines Division « New Rochelle : 
— ) ew Rochelle 3, N. ¥ of Highest Quality 
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. at the ’54 Metal Exposition... Nov.1-5.. 


50,000-PLUS 
METALS INDUSTRIES MEN 
WILL FIND NEW 


PROHT MAKING 
IDEAS 





Searching for new product ideas . . . shooting for sharp competitive 
advantages, this great audience of metals industries men will be 
checking carefully into everything that’s new . . . improved. . . 
outstanding in the metalworking field. What's more—they’ll find what 
they're looking for—and they'll go away with more profit-making 
ideas than ever before! That's why today’s tough competition 

demands your presence at the ‘54 Metal Show—its the one place 


where industrial profit-making ideas are born! 


INTERNATIONAL AMPHITHEATRE 
CHICAGO, ILL. 


November 1 thru 5, 1954 NATIONAL METAL 


EXPOSITION 





Owned and Managed by the 


NATIONAL METAL 
AMERICAN SOCIETY FOR METALS comente’s 
7301 Euclid Avenue . Cleveland 3, Ohio 


W. H. Eisenman, Chester L. Wells, 
Managing Director Ass't. Director 
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mow LEMPCo {? 


2-POST BALL BEARING ae F DIE SETS 


















ARE PRICED DOLLAR-FOR-DOLLAR WITH 





COMMERCIAL PLAIN BUSHING DIE SETS! 


IMMEDIATE DELIVERY FROM STOCK. 


LARGE « SPECIAL @= ==> ='§ LEMPCO BALL 


BEARING DIE SETS NOW QUOTED AT 


DRASTICALLY REDUCED PRICES! 









DELIVERY: Within 5 DAYS***SPECIALS, 10 DAYS. 





Visit Booth 1460 
Chicago Metal Show 


It’s true; now you can buy the die sets which are known to be the best, at 
REGULAR prices. Famous Lempco Anti-Friction Die Sets out-perform all other 
makes. Save you money, time and trouble. 

Lempco’s rapidly growing die set VOLUME makes this price reduction possible. 






WRITE FOR LEMPCO’S BIG NEW (7th Edition) CATALOG AND LATEST PRICE LIST 3 Pi L 
NOW BUY THE BEST IN DIE SETS—FOR LESS Stadia) Mee 


LEMPCO LEMPCO PRODUCTS, INC., BEDFORD, OHIO ime 


INDUSTRIAL DIVISION 





a : . = 








FOR SUPERIOR 
QUALITY IN 
ALUMINUM COILED 
AND FLAT SHEET 
CIRCLES & BLANKS... 


CALL 








AVAILABLE IN ALLOYS 
25° 35 * 45 ¢ SOS © 525 


Coiled and flot sheet up to 36” wide and 
.060” thick, as well as circles and blanks. 


For 153 years Revere has been rolling non-ferrous 
metals, and for more than 30 years has been 
fabricating aluminum. Out of this long background 
have come the superior Revere aluminum sheet 
products, as well as a system of quality control that 
emphasizes the specific requirements of each cus- 
tomer, plus the equipment and experience to 
fabricate the product accordingly. 

Not only for aluminum sheet products, but also 
for aluminum seamless drawn tube, extruded prod- 
ucts, electrical bar and forgings, it will pay you to 
come to Revere first. And for help with difficult 
problems, always feel free to call upon Revere 
Technical Advisory Service. 





All users of aluminum should become acquainted with 
the new, uniform alloy designation system adopted by 
The Aluminum Association, which will go into effect 
during the last quarter of 1954. Following are the old 
and new designations applying to the Revere Aluminum 
Alloys. Write us for pamphlet on the subject 


OLD 

28 3S 48 24S 50S 52S 61S 625 63S 
NEW 

1100 3003 3004 2024 5050 5052 6061 6062 6063 











REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y. 
Saies Offices in Principal Cities 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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STRESS ANALYSIS 


ADVANCED 
THERMODYNAMICS 


HEAT TRANSFER 


APPLIED 
MATHEMATICS 
REFRIGERATION 
TO -456 F 


DYNAMICS 


AUTOMATIC 
CONTROLS 


VIBRATION 


DO YOU HAVE PROBLEMS 
IN ANY OF THESE FIELDS? 


These are fields in which our Mechanical Division can help you solve your problems 
. . without adding complex facilities and highly trained personnel to your staff, 
for which you have only temporary use. 


ELECTRICITY 


MAGNETISM 


MECHANICAL 
DEVELOPMENT 


MACHINE DESIGN 


NOISE 
REDUCTION 


In our Mechanical Division is concentrated a greater diversity of specialized per- 
sonnel and facilities than most companies can normally focus on a research or 
development problem. Here scientists blend their knowledge and talent with the 
industrial experience of engineers and other technologists. This team is ready to 
work with your organization on one or more of the following bases: 


NOOOOOOOOOOOU 














Basic research 


Complete development after basic research 
Refinement of existing equipment 


Prototype construction =) MECHANICAL DIVISION 
Construction of complete process equipment yo ; Arthur D. Little. Inc. 


Whether your problems are small or large, usual or _ 37 Memorial Drive, Cambridge 42, Mass. 
unusual, new or old, outside help by our Mechanical ™ 

Division can be a valuable asset to you. 

WRITE TODAY for Bulletin No. XX-1. 
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Du Pont 506 N.I.F.“ speeds x-ray work 
at Tapco Plant of Thompson Products 


Gives top efficiency in interpreting, 
processing and handling 





Lab Assistant Norman Davis (right) and 
James Linderman prepare a turbine wheel 
weld for X-raying on Type 506 N.LF. 


Quick, efficient testing is of vital con- 
cern to the busy Euclid, Ohio, Tapco 
Plant. Daily production of hundreds 
of precision parts for aircraft, electri- 
cal and automotive assemblies de- 
pends on radiography to check prod- 
uct quality. The work at Thompson, 
according to L. S. Cameron, Chief 
Radiographer, requires a film that 
speeds both inspection and processing, 
and Du Pont Type 506 N.I.F meets 
that need. 

Its sharp contrast, ample speed and 
fine detail simplify testing of valves, 
pumps, turbines and castings. With ex- 
cellent consistency, too—the rugged 
506 film gives the Tapco X-ray Lab 
uniform results—sheet after sheet—box 
after box. And, they like its glare-free 
blue base that minimizes eyestrain 
and keeps efficiency high. 

Then, too, the fact that N.I.F con- 
tains no interleaving paper helps 


Technician James Linderman (left) checks radiograph 
of turbine wheel weld as Mr. Cameron supervises. 


Thompson in many other ways. They 
gain storage space, save handling time 
and eliminate the messy clutter of 
paper in the darkroom. 

Many industrial X-ray departments 
are taking advantage of the benefits of 
Du Pont Type 506 N.IL.F Introduce 
them into your plant—by ordering 
soon. Packaged in handy 100-sheet 
boxes, N.I.F is available in all stand- 
ard sizes. And, for technical aid on 
any job, contact your Du Pont repre- 


sentative or write: E. I. du Pont de 
Nemours & Co. (Inc.), Photo Prod- 
ucts Dept., Wilmington 98, Delaware 
In Canada: Du Pont Company of 
Canada Limited, Montreal. 


DISTRICT OFFICES 


805 Peachtree Buliding 

140 Federal Street 

3289 N. California Avenue 
1033 Union Commerce Bidg 
506 Tower Petroleum Bidg 
7051 Santa Monica Boulevard 
New York 11, N.Y 248 West 18th Street 
Philadelphia 2, Pa 225 South 15th Street 
Export Nemours Bidg., Wilmington 98, Delaware 


Atlanta 5, Ga 

Boston 10, Mass 
Chicago 18, ill 
Cleveland 14, Ohio 
Dallas 1, Texas 

Los Angeles 38, Calif 


Non-Interleaved Film, made only by Du Pont 
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DuPont X-RAY Products 


X-RAY FILM 


CHEMICALS 


BETTER THINGS FOR 


~ 


“PATTERSON” SCREENS 


BETTER 
+ THROUGH CHEMISTRY 


LIVING 
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LOCKHEED AIRCRAFT REPORTS: 


“Our Baldwin FGT SR-4° testing machine is invaluable!” 


“We don’t have ‘routine’ production line tests . . . 
each test we get is likely to be entirely different 
from any we've run before,” explains the Engineer- 
ing Test Group of Lockheed Aircraft’s Engineering 
Test Laboratory, Marietta, Ga. ““That’s why the 
new Baldwin-Emery FGT SR-4 Universal Testing 
Machine fits our needs so well. This single revolu- 
tionary machine is not only easy to operate and 
extremely accurate, but is flexible as well.” 

These photographs show just two of the diverse 
tests Lockheed is making on their 50,000 pound 
FGT machine . . . the closeup shows a round piece 
of aluminum stock being tested with the Baldwin 
SR-4 Extensometer added for accurate control. . . 
the smaller picture shows how Lockheed obtains 
the ultimate adhesion strength of a metal-to-metal 
bond within very accurate tolerances. 


PACKAGED PRECISION 


“a MEASUREMENT 


Your laboratory, too, will profit by using this 
unique, versatile testing machine . . . for any of 
these diverse tests; static tension, compression, 
flexure, torsion, creep, stress rupture, relaxation, 
or even shock tests on structures. For the full story 
on this example of Baldwin’s “Packaged Precision 
Measurement,” write us for our new Bulletin 4206. 
Address: Dept.2424, Baldwin-Lima-Hamilton Cor- 
poration, Philadelphia 42, Pa. 

See the FGT in action at Baldwin's Booth 1065, 


36th National Metal Congress & Exposition, 
international Amphitheatre, Chicago, November 1-5. 
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TESTING HEADQUARTERS 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. Offices in Principal Cities 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 








No Tube Mill is 
better than its 
Performance 


>-- 


Above: One out of three Yoder Tube 
Mills at Standard Steel Spring Co., ; ; 
Trenton, N. J. and Los Angeles, Cal. Performance means production of good tubing, 


with minimum scrap losses, not only per hour or per day, 

but year in and year out. On this basis Yoder mills 

are most profitable in the long run. 

Yoder mills have always been noted for their consistently high output, 
high weld strength and low scrap losses. Today, with the new 

Yoder 4-in-1 Cross-type Welding Transformer and other new features, 
their performance is more outstanding than ever. 

And because most prospective buyers carefully investigate 

and compare performance records, there are more Yoder mills 

sold and in use than of all other electric resistance weld mills combined. 


The Yoder Tube Mill Book tells the story of electric-weld 
tube making and answers many questions of interest 
to prospective tube mill owners. It’s yours for the asking. 


THE YODER COMPANY « 5595 Walworth Avenue, Cleveland 2, Ohio 


Complete Production Lines 
* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 


53 
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HEAT RESISTANT CASTINGS 


There to greet you will be an ACCOLOY 
Engineer who will show you why ACCOLOY 
Castings are "preferred by industry" 


ALLOY ENGINEERING & CASTING CO. 
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INDUSTRIAL HIGH 
FREQUENCY EQUIPMENT 


Hardening 
Brazing 
Forging 
Annealing 


for 
Glass Welding 
Centrifugal Casting 
Metallurgical Research 
Dielectric Heating 


Ecco cy 
=e FRE quit 


Cc 
NORTH BERGEN, N. J. 
7020 HUDSON BOULEVARD 
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A NEW 


FOR se {inoscnece meta 


Be. a 


SUPER IONIC GUN 


FOR ELECTROSTATIC SPRAYING 


Scientific Electric, pioneer of High Frequency and High Voltage Equipment since 1921 will 
demonstrate their new sensational Micro Pressure “SUPER IONIC GUN" at the forthcoming 
36th National Metal Exposition, The new "SUPER IONIC GUN” Designed and Manufactured by 


Scientific Electric, specifically for electrostatic paint spraying will be on display at the Chicago 
International Amphitheatre from November Ist thru November 5th. 


This new electrostatic spraying unit offers microscopic atomization of paint particles, utilizes a 
recirculating system which keeps constant agitated paint at the head of the gun, extensively 
increases spray coverage and eliminates the necessity of high velocity exhaust systems which cause 
significant heating problems. No spray booth will be used for this demonstration. 


Many new outstanding applications, which were previously difficult to encounter are made possible 
by the unique advantages of this equipment. Where continuous operation is necessary, this unit may 
be operated without paint recirculation. 


The "Super lonic Gun" is manufactured to sell without RENTALS or ROYALTIES for use with 
lonic High Potential Power Supplies Manufactured by SCIENTIFIC ELECTRIC. 


Make it @ special point to visit booth number 147 at the National Metal Exposition to witness 
the introduction of this colossal, new achievement. 


features 


e NO RENTALS «¢ NO ROYALTIES ¢ SPEEDS UP PRODUCTION 
e LOW CAPITAL INVESTMENT ¢ HIGHER PRODUCT QUALITY 
e MINIMUM PAINT CONSUMPTION 


CE |) || Eo 
SS | Zo 


INDUCTION AND DIELECTRIC HEATERS 
HIGH VOLTAGE POWER SUPPLIES 
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Now... 


You can produce MORE for LESS with 
“ONE STOP” TOOLING SERVICE 


Profit, today, must come from money makes fooling the key to 
production . . . with overhead, _ profit! 
sales, labor, and material costs at Only Firth Sterling can serve 
constant or increasing high levels. | you so completely in solving the 
The need to produce more prod- _ tooling problems that enable you 
uct for the same money or the to make production profits . . . for 
same volume of product for less _ these six convincing reasons: 


UNBIASED RECOMMENDATIONS Because Firth Sterling makes both 
steel and carbide tooling materials, you get completely unbiased 
recommendations. The exactly right tools or tooling materials will be 
matched to your production needs, resulting in better, faster, cheaper 
production. 


UNLIMITED SELECTION On/y Firth Sterling offers so many grades, 
styles and sizes of both steels and carbides from one source of supply 
... 16 High Speed Steels, 53 Tool and Die Steels, 6 High Temperature 
Alloys, 12 Tungsten Carbides embracing standard tools and tips, 
toolholders and inserts, dies, perforators, and “specials” plas Chromium 
Carbides, Stainless Specialties, Titanium Carbide Cermets, Firth Heavy 
Metal, and Zirconium! 


EFFECTIVE NATIONAL DISTRIBUTION Three plants, 4 warehouses, 11 
branch offices and 135 distributors strategically located in the manu- 
facturing centers of the country assure readily accessible supply sources 
for all your tooling needs. 


CONSTANT RESEARCH Continuing full-scale research with emphasis 
on product improvement, specialty steels, carbides, new metals and 
new methods assures you years-ahead tooling procedures when you 
make Firth Sterling your one-stop source of supply. 


PACKAGED TOOL LINE The most complete line of packaged tools 
available comes in standard quantities, easy to handle, stock, identify 
and inventory . .. in both steel and carbide. 


ONE SOURCE MAKES SENSE Yes, only Firth Sterling can so adequately 
provide one-stop, one-source-of-supply tooling service with its assur- 
ance of unbiased recommendations, simplified lower-cost ordering ... 
resulting in better, faster, cheaper production. It makes sense, doesn't 
it? Ask Firth Sterling to analyze your tooling problems . . . to produce 
more for less. 


Firth Sterling ast Be STERLING METALLURGY 


Tool and Die Steels Firth Heavy Metal 
—iInc— 


Stainless Specialties > Chromium Carbides 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


High Temperature Alloys “3 High Temperature Cermets 
OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO® CLEVELAND DAYTON DETROIT* HARTFORD’ , 
HOUSTON LOS ANGELES* NEWYORK PHILADELPHIA PITTSSURGH WASHINGTON WESTFIELD, NJ. wconem 


VISIT OUR EXHIBIT SPACE NO. 315, METAL SHOW 
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Now... the Fourth 
Increase Output Great Edition 


3t0 4Times Or More 
On Bar 8 Tube Turning| 


me.’ 
EDART | ‘PRINCIPLES 


RFPD AUTOMATIC 
CENTERLESS BAR TURNERS OF HEAT 


FOR BARS 4" to _ T R . AT ME NT’ + 


a by Dr. Marcus A. Grossmann 


A storehouse of vital, useful and 
helpful information on every phase 
of heat treatment . ... job-tested 
processes and tricks of the trade that 
will help you do a better job... 
help you cut costs and boost pro- 
duction and greatly sharpen and 
broaden your knowledge of the 
right move at the right time! 


The unsurpassed production speeds of the RFPD Turner using 


carbide cutting tools—up to 12 ft. per minute—average from 3 to 4 a a another AS 


times that of conventional turners by actual comparison. 


Material turned on this machine can be sold directly from the Masterpiece of 


machine for ‘‘as turned”’ stock, put through the Medart two-roll 
rotary straightening, sizing and polishing machines for ‘turned 


and polished”’ stock, or given one pass through a centerless grinder Treatment Data! 


for “‘ground”’ stock. 


The RFPD turning gives 100% material recovery with short, Write today to @ 
easy-to-handle chips. headquarters! Attach 
your check and this $ 


great book will be on 


its way to you! 


Direct-drive cutterhead, through single V-belt drive, is a single 
compact unit designed for either brazed tip or mechanically held 
carbide tools. 


Controls provide fully automatic push-button operation through 
entire cycle, and supplementary manual operation for setup. Both 


speeds and feeds are infinitely variable. American 
Write For Catalog Society for Metals 


7301 Euclid Avenue 
Cleveland 3, Ohio 





THE MEDART COMPANY 7s) (suis is. mo, 
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Service life doubled 
-- with Inconel 


How long do your quenching fixtures last? 
And how much do they have to take? Perhaps 
the experience of The Timken Roller Bearing 


Company can help you save on replacement 
costs, 


Roller bearing parts at The Timken Com- 
a pany are carburized in natural gas. This heat 
treatment is followed by an immediate oil 

quench. 


How The Timken : During the whole process the parts are — 
ried on a fixture consisting of three Inconel 


Company makes eye-bolts welded to a grid. Formerly, under 
the corrosive conditions and severe thermal 


fixtures that stand shock, eye-bolts only lasted an average of 
1350 hours. 
2700 hours of 
With Inconel, The Timken Company finds 


carburizing and the service life of these eye-bolts has been 


. ; doubled, and better. Some last up to 3700 
oil quenching hours. 


This is possible because of Inconel’s 
combination of valuable properties: its 
strength at high temperatures, its excellent 
resistance to oxidation and corrosion, and 
to thermal shock. 


With these factors present, fabricated, well 
designed Inconel equipment is the logical 
choice for heat treating service followed by 
quenching. Of further importance, Inconel, 
despite its strength and toughness, can be 
readily formed. It is also easy to weld by any 
of the commonly used methods. 


Try Inconel. You'll find, like The Timken 
Roller Bearing Company, that it is a high 
temperature alloy that gives long service 


/ 


Lae 


cenenmet tte tt: 


a 


- 


under severe conditions. And for many sug- 
gestions on practical ways to make Inconel 
heat treating equipment write for our booklet, 
Keep Operating Costs Down ... When Tem- 
peratures Go Up. 


see 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


> 


sincera Mia, Nickel Alloys 


8#aGt mate 


Inconel .. + for long life at high temperatures \ 
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FROM BOX TYPE TO ELEVATOR TYPE... this wide range of Westinghouse 
furnaces offers industry heat-treating units specially engineered for 
the smallest toolroom jobs on up to furnace capacities for massive 
parts treating. Accurate temperature control, uniform temperature 
distribution and low heat loss in Westinghouse furnaces assure high 
and constant quality level. 






| 
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Needles to cannon barrels... 


heat-treat them 


in Westinghouse furnaces 


Across the board in heat-treating, for small 
jobs or mass production, Westinghouse makes 
the exact furnace needed. From manually oper- 
ated box type to complex automatic conveyor 
units, Westinghouse furnaces assure the maxi- 
mum in speed, quality and economy. 

This complete line includes furnaces using 
either gas or electric heat source .. . atmos- 
phere generators providing all gas variations 
required... and auxiliary equipment to speed 
and simplify work handling. 


Specialized Engineers and Facilities 
Work for You 


Westinghouse offers a unique and comprehen- 
sive service that extends ideas, know-how and 


capacity to solve heat-treating problems. 
At any stage of planning or production, 
Westinghouse engineers can be called to your 
plant for sound, unbiased recommendations 
that will help you get more from heat-treating 
operations. Skilled designers, packaged instal- 
lation techniques (even to complete erection 
and installation where needed) and mainte- 
nance follow-through, combine with this engi- 
neering staff to form a dependable service that 
is unmatched in the heat-treating field. 

Use coupon below for your free 40-page 
book on the complete line of Westinghouse 
furnaces and equipment. For further informa- 
tion write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. J-10433 


you can 6E SURE...i¢ its 
Westinghouse 


Name 


Westinghouse 
Furnaces 


Company 
Address 


a 


Westinghouse Electric Corporation 
3 Gateway Center, P.O. Box 868, Pittsburgh 30, Pennsylvania 
Please send free copy of B-5459 to: 
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A TURBINE SHAFT 


D FASTER and BETTER 


HIGH FREQUENCY 
nduction 


HEATING UNITS 


The Lepel line of induction heating units represents the most advanced 
thought in the field of electronics as well as the most practical and 
efficient source of heat yet developed for industrial heating. With a 
background of half a century of electrical and metallurgical experience, 
the name Lepel has become the symbol for quality in induction 
heating equipment embodying the highest standards of engineering 
achievement, dependable low cost operation and safety. 


If you are interested in the application of induction heating you are 
invited te send samples of the work with specifications of the 
operations to be performed. Our engineers will process these samples 
and return the completed job with full data and recommendations 
without any cost or obligation. 





30 KW INDUCTION HEATING UNIT 


LEPEL Electronic Tube GENERATORS 
100 KW INDUCTION HEATING UNIT 
1 KW; 2% KW; 5 KW; 10 KW; 20 KW; 
30 KW; 50 KW; 75 KW; 100 KW. WRITE FOR THE NEW LEPEL CATALOG . . . 36 illus- 
trated pages packed with valuable information on high 
LEPEL Spark Gap Converters frequency induction heating. 
2 KW; 4 KW; 7% KW; 15 KW; 30 KW. 


a Sirens 


METAL PROGRESS; PAGE 296 








CONTINUOUS STANDARDIZATION UNIT of the electronic Dyna- 
master eliminates need for dry cells and standardizing 
mechanism. Result: no interruptions in the operation of the 
potentiometer for standardization; no batteries to replace. 


No time out for standardization here 





Bristol Dynamaster potentiometer pyrometers 
give you No-Batt continuous standardization 


e You don’t have to put up with interrupted performance from 

old-fashioned potentiometer pyrometers any longer! 
When you use a Bristol thermocouple or radiation-type 

Dynamaster, you get a continuous record or control of tem- 

peratures up to 4000°F in any type of fuel-fired or electric 

furnace or heating equipment. Thanks to the exclusive No- 

Batt continuous standardization which eliminates the need 

for dry cells in these electronic instruments, Bristol has been 

able to do away with interruptions formerly required for 

periodic standardization, BISON DYNAMASTERCONTROMLERS inter 
Bristol electronic Dynamasters are made in round- and strip- ed-ahent model, may be electrically or 

chart, single- and multiple-record recorders, air-operated and air operated. 2 or 3 position, pro- 

electric controllers with all types of control actions. Two-pen portional, — with automatic reset, or 

sod program contra tS et ee oe 
For the complete story on the modern human-engineered . 

Bristol Dynamaster, write for free 35-page booklet P1245. The 

Bristol Company, 106 Bristol Road, Waterbury 20, Conn. 








BRISTOL DYNAMASTER RECORDERS come in easy-to-read 
round-chart (shown here) or strip-chart models. Single 
record, multiple record or continuous 2 record designs are 
available. Bristol also supplies all types of time-tempera- 
ture program controllers. 


RIS : () POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


OCTOBER 1954; PAGE 297 








You're going to cast an aluminum part 17” 
long, with a 17” hydraulic core-pull and 2 me- 
chanical core-pulls. Ic must be super-dense— 
pressure tight under 20 lbs. How do you gate it? 


Here’s a case where “the shortest distance” 
isn’t the best gating...too much turbulence. 
End or ring gating gives a smoother flow of 
the metal, provides better finish, eliminates 
porosity and minimizes erosion of the core. 
But (and here’s the hooker), you've got to 
have a machine that delivers a range of injec- 
tion speeds and impact pressures that will allow 
you to select the proper gating for such a part. 


Mr. Robert Beatty, president of Manor Die 
Cast Corp. (another all-Lester shop) 
says: “We are running this automo- 


Lael | ESTER-PHOENIX DIE CASTING MACHINES 


REPRESENTATIVES 


tive hydraulic transmission extension for 
Warner Gear. We are able to cast this ex- 
ceptionally long 8 Ib. part with an end gate, 
because of the long plunger stroke and the 
pressures available on the Lester-Phoenix, 
Pre-Fill equipped, HHP-3X-S machine.” 


Tough jobs are routine for a Lester. Write 
for additional information and specifications. 


Write for the Lester-Phoenix 
house organ, “The Lester Press”. 


FOREIGN 


New York Steven F.Krovild Seattle 
Detroit. Thoreson-McCosh Cincinnati 
Chicago . J. J. Schmidt Los Angeles . Seaboord MachineryCo. Japan , 
Cleveland Don Williams Sanfrancisco . . J. Fraser Rae Stockholm, Sweden 
Coral Gables . Morton Machinery Soles St.Louis, Milwaukee . . A.B. Geers Basle, Switzerlond . 


distributed by LESTER-PHOENIX, INC., 2619-E CHURCH AVENUE ° 


Perine Machinery & Supply Co., Inc Toronto, Canada 
Index Machinery Corp. Sydney, Austrolia 


Modern Tool Works, itd 

. Scott & Holladoy, itd 
Okuro & Co., New York, Inc 
Aktiebolaget Servus 
Hermann Wolti 


CLEVELAND 13, OHIO 
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A NEW PRINCIPLE In 
LABORATORY ovens 


HARSHAW SCIENTIFIC 
announces the Blue M 


“POWER-O-MATIC” ovens 
with “Con-Wate” 
mechanical convection 


* Fully automatic straight line control over entire range 
* Temperature range to 316°C. (600°F.) 
* Actual temperature control, plus or minus 1/2°C. 


* Automatic heat recovery 


Power-O-Matic—a new heating system which achieves 
“straight line’ temperatures through automatic wattage 
control. Heart of system is hydraulic type thermostat 
equipped with 5 contacts operating in sequence. Each 
contact works into a 6-volt relay which in turn applies 
power to 5 heater elements. When control unit is set at 
selected temperature, all heater elements are energized; 
as selected temperature is approached, heater elements 
are turned off one by one. To maintain selected tempera- 
ture, minimum number of elements, usually one, will be 
switched on and off to compensate for heat losses and 
work-load heat absorption. 


Con-Wate—a new mechanical convection system which 
provides constant weight of air at all temperatures. Nor- 
mally, heat transfer decreases as air temperature in an 
oven increases. Con-Wate compensates for this by auto- 
matically providing increased supply of air. This results 
in constant heat transfer and more efficiency. 


Construction — stainless steel interior; heavy gauge steel 
exterior with silver gray hammerloid enamel finish; 2 
stainless steel adjustable shelves; fully insulated with 
glass wool; 6 pilot lights; power relays; and all necessary 
switches, contacts, etc. 


SPECIFICATIONS AND PRICES 


H-52920— Ovens—Blue M, Power-O-Matic, with Con-Wate 
mechanical convection, bench models. Models POM-38 and 
POM-48 have 2 doors. For 230 volts, 60 cycle, single phase, A-C. 





MODEL 
NUMBER 


INSIDE 
DIMENSIONS 
(W.x 0.x H. IN.) 


OUTSIDE 
DIMENSIONS 
(W.x D.x H. IN.) 


MAX. 
wat. 


PRICE 








14x 14x14 
20 x 18 x 20 
25 x 20 x 20 
38 x 20 x 25 





48 x 24 x 36 





44 x 20 x 32 
50 x 24 x 38 
59 x 26 x 38 
68 x 26 x 43 
78 x 30 x 54 





2800 
4000 
4400 
5800 
8500 


546.00 
649.00 
759.00 
975.00 
1595.00 











H-52925—Ovens—Blue M, Power-O-Matic, with Con-Wate 
mechanical convection, floor models. Models POM-130 and 
POM-140 have 2 doors. For 250 volts, 60 cycle, single phase, A-C. 





MODEL 
NUMBER 


INSIDE 
DIMENSIONS 
(W.x D.x H. IN.) 


OUTSIDE 
DIMENSIONS 
(W.x D.xH. IN.) 


MAX. 
wat. 


PRICE 





POM-100 
POM-110 
POM-120 
POM-130 
POM-140 





14x 14x14 
20 x 18 x 20 
25 x 20 x 20 
38 x 20 x 25 
48 x 24 x 36 








30 x 25 x 62 
37 x 29 x 65 
45 x 31 x 65 
59 x 31 x 68 
72 x 35 x 73 





2800 
4000 
4400 
5800 
8500 


546.00 
649.00 
759.00 

75.00 








1595.00 





(NOTE: Models POM-14 and POM-100 are also available for 115 volts, 60 


cycle, A.C.) 


Any model can be furnished with stainless steel exterior at 20% 
over the above prices. 


*% Contact the nearest Harshaw Scientific office for complete details on Power-O-Matic 
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B&P makes available the Magnesium industry's 
BOOKLET: 8 pages illustrating 


BP's Mognesium facilities. broadest scope-of-services in fabricating, assem- 


ee LP bling, and finishing. All operations are performed 


metals. Suggests many woys 


cad eniaeia die, by one responsible management. Here, you 


buy concentrated responsibility. 


FOLDER: Gives charac- 


P 
‘eitd pieteendseer in. | BROOKS and PERKINS, Inc. 
cluding tread plate. Com- 
pares gauges and weights 


ef principal structural ; 1962 W. Fort St., Detroit 16, Mich. 
metals. 
TAshmoo 5-5900 
We'll be glad te send you r a 


BOOKLET or FOLDER—or both Se ... PLOS 
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Simply squeeze 
like pliers, 
and presto... 


ALUMINUM “‘seu'stet™ 1S KOLDWELDED! 





The Utica® Koldwelding tool KL-10 for lapwelding weighs less 
than 3 Ibs. It’s easily portable from job to job. Yet it does equal or 
better work than conventional welding equipment which costs more 


Bre sats wad rit and is non-portable. 
Vou G5ve? Sew Gaum WHER 80 quich ane Koldwelding employs no heat or electricity or flux of any kind. No 
easy! Photo shows .004 aluminum foil shielding just 


on & Gane Gut G8 tee UNCID lepeetda, special skill is required and no flash occurs. Welding is by pressure 
alone. Yet Koldwelds are as strong or stronger than welds made by 
any other method. 
One set of Utica precision dies will Koldweld all gauges of foil 
from an over all thickness of .002 to .026, and other interchange- 


able dies will Koldweld sheets to a maximum thickness of .040— 
total weld .080. 








You get a real weld, not just a band. Microphoto 
shows lapweld in .004 aluminum foil. Note Kold- 
welded area in center shows actual inter-molecu- To get more facts and data on this new type of weld- 
lar flow of metal... both foil sheets become o ing send today for Utica Koldwelding brochure. 
single homogeneous unit (Photo made by Alcoa 
Process Dev. Labs., Welding Section, Project K-15). 





BUTTWELDS TOO 


UTICA® Koldwelding 
tool KB-14 for . butt- 
welding (obove) 


makes perfect welds 
without heat; electri- 
city or flux in just sec- 
onds. Operates with 


many non-ferrous 


metols. UTICA DROP FORGE & TOOL CORP., UTICA 4, N. Y. 
“UTICA™ when used in connection with hond tools is a Trade Mork Reg. U. S. Pat. Off 
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High Vacuum Furnaces... 
Wilt by Peagple Who Kin lhem 


I here are a lot of things about vacuum furnaces that are hard to predict. 
You can’t always work them out ahead of time on a slide rule. But time and 
again you can pull sound answers out of a backlog of experience. 


The best training in designing and building vacuum furnaces is to run 
them — lots of them — all types — year after year. 


That's just the kind of experience we have here at National. We've not only 
built more vacuum furnaces — but we have operated more than anyone else 
and over a longer period of time. 


We think that’s an important reason National's vacuum furnaces are 
engineered so closely to our customers’ production requirements and why 
they have such a “trouble-free” reputation. NRC Vacuum Furnace bulletin 
now in preparation. Send your name for a copy. 





Naresco Equipment Corporation 


Equipment Sales Subsidiary of 
NATIONAL RESEARCH CORPORATION, 160 Charlemont $t., Newton Highlands 61, Mass. 
OFFICES: PALO ALTO, CALIF. © CHICAGO © CLEVELAND * NEW YORK, N.Y. © PHILADELPHIA 
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elf YOU are Interested in 


Automatic 


POLISHING & BUFFING- 
DE-BURRING- WIRE BRUSHING 
OR MICRO-FINISHING «-- 


NATIONAL METAL EXPOSITION 
CHICAGO-NOVEMBER 175 


ROTARY AUTOMATIC - STRAIGHTLINE AUTOMATIC: 
SEMI-AUTOMATIC- POLISHINGS BUFFING MACHINES 


Oy ACM E Aetna 


Liles 1400 €.3 dea ROD., en 2 co apa 
tae ' 
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The lotest processing and production 
equipment for the food, chemical and 
petroleum industries is made of stainless 
steel. Practically unaffected by the cor- 
rosive action to which it is constantly 
subjected, this new equipment helps keep 
production costs down, greatly facilitates 
quality control. 


Automotive applications for stainless steels 
become more numerous with each year’s 
new-model cars and trucks. Today they 
include such diverse items as exhaust 
valves and door handles, water pump 
shafts and radiator grilles, decorative trim 
and truck bodies. 


Why so many are saying... 


Lighter, more durable railroad cars are 
made possible by structural members 
and side paneling of strong, corrosion- 
resistant stainless steel. In both freight 
and passenger service, these cars are 
cutting railroad operating and mainte- 
nance costs, increasing the speed, safety 
and comfort of rail travel. 


| MAKE IT STAINLESS 


Manufacturers of everything from can openers 
and hub caps to railroad cars and jet engines are now 
saying, more and more frequently, “make it stainless.” 


Virtually indestructible by corrosive action, stainless 
steels defy the effects of air, water, foods, fumes and 
chemicals. They can be machined, formed and fabricated; 
their surfaces can be polished satin-smooth or mirror- 
bright. There are grades of stainless available to meet a 
wide range of mechanical and heat-resistant requirements. 


Stainless steels are cutting production costs, improving 
product performance and appearance, increasing custom- 
er acceptance in an ever-growing number of applications. 
For complete information in regard to your own applica- 
tion, contact your supplier. 


The finest stainless steels are made with Vancoram 
ferrochromium, ferrochrome-silicon and ferro titanium. 








Architectural components of stainless steel 
range from screws, nails and decorative 
trim to roofing, curtain walls and theater 
marquees. Strong and corrosion resistant, 
they cut construction and maintenance 
costs, yet increase beauty and efficiency, 
in all types of modern buildings. 


VANADIUM CORPORATION OF AMERICA 


420 Lexington Avenue, New York 17, N.Y. 


DETROIT + CHICAGO - 


PITTSBURGH - 


CLEVELAND 
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TOOL STEEL SHEETS 


STAINLESS STEEL BAR STOCK 


CARBON STEEL WIRE 


You can safely descale most metals 
in 20 minutes or less 





WITH THE DU PONT SODIUM HYDRIDE PROCESS 


In 10 to 20 minutes, sheets, bars, 
wire, rods, forgings and fabricated 
articles are completely descaled 
with the Du Pont Sodium Hydride 
Descaling Process. Even heavily 
scaled forgings ( 14’ scale thickness ) 
take less than an hour. And in only 
15 seconds you can get cold reduced- 
annealed strip clean and bright! 

With hydride descaling, there’s never any danger of 
etching or pitting . . . never a costly reject due to loss of 
gauge. Base metal is always protected, since bath action 
stops the instant scale is reduced. And retreatments are 
rarely needed with most metals. One pass through the 
sodium hydride bath will do the job completely. 


Producer of Sodium 





Du Pont 





*t6 us pat orf 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Pioneer of Hydride Descaling 


TECHNICAL SERVICE AVAILABLE 
If you are descaling metals which are unaffected by 
fused caustic at 700°F., it will be to your advantage to 
talk to us about the Du Pont Sodium Hydride Process. 
Du Pont pioneered this modern descaling method and 
can bring a depth of technical experience to bear on 
your descaling problems. 

There’s no cost for this service which includes labora- 
tory investigation of problems, plus expert aid in con- 
struction, installation and operation of the process. Just 
call our nearest district office or send in coupon below. 


DISTRICT AND SALES OFFICES: Kialtimore + Boston « Charlotte « Chica 
go + Cincinnati « Cleveland + Detroit «+ Kansas City* « 
New York + Philadelphia + San Francisco of 


FOR MORE INFORMATION 
E. I. du Pont de Nemours & Co. (Inc.), MP-104 


Electrochemicals Dept., Wilmington 98, Del. 


Los Angeles « 


| Please send me your free booklet on Sodium Hydride De- 
scaling. 
Please have one of your technical men call. I am interested 
in descaling 





Name 





Firm 


Address 








State 








Heating elements madeof Hos- 


kins 


How muc 
heat fro 


You've seen molten metal before . . . but chances 
are you've never seen a “heat” that’s more closely 
controlled as to composition and quality than the one 
you see above. For this is a heat of Hoskins Chromel 

. the original nickel-chromium alloy that first 
made electrical heating practical. Into it go precise 
amounts of the purest raw materials obtainable... 
mixed, melted, and poured in exactly timed cycles. 


Spark plugs equipped with Hoskins Chromel-Alumel ther 


hromel give long life Hoskins electrode alloys give mocouple alloys accurately 
service in industrial electric long dependable service wher 
furnaces, home appliances. 


register exhapst temperatures 


ever they're used. of jet aircraft engines 






And from it, ultimately, will come approximately 
1200 pounds of fine finished material smooth, 
bright, durable wire or ribbon produced to a spec- 
ified resistivity for long, dependable service as heating 
elements or cold resistors in countless different elec- 


trical devices. 


Chromel, however, is only one of many specialized, 


quality-controlled alloys developed and produced by 


Hoskins. Others include: Alloy 502 . . . used through- 
out industry for a wide range of heat resistant me- 


chanical applications. Spark plug electrode alloys. . . 
which have become universally accepted standards of 
quality and durability. Alloy 717 . 
engine valves for longer life and improved service. 
And, of course, there are Hoskins Chromel-Alumel 
thermocouple alloys for industrial furnaces and jet en- 


. used in facing 


gines . . . unconditionally guaranteed to register true 
temperature-e.m.f. values within close specified limits. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE © DETROIT 0, MICHIGAN 





ee ee 


Fa 


THE MORE KNOW-HOW 
YOU PUT 
IN THE BARREL, 


Useful facts gathered 
during Oakite’s years of 
experience in barrel finishing are packed like #12 
stones in this 10-page booklet covering such 


subjects as: 


PRECLEANING—Giood tank cleaning; Good barrel 
cleaning; Good rinsing saves money. 


CUTTING DOWN, DEBURRING—(Gio0od solutions; 
Abrasive media, water and work ratios, etc. 


PICKLING, DESCALING, BRIGHT DIPPING—(i00d 
solutions for steel, brass, aluminum, etc. 


BURNISHING—Good solutions; Burnishing media, 
water and work ratios, etc.; How to overcome 
water hardness; How to keep barrels and media 
clean; How to prevent rusting, tarnishing and 


other corrosion. 


FRE For your copy of “May / pul my 
head in your finishing barrel?” 
just write or mail the coupon. 


Technical Service Representatives in 
Principal Cities of U. S. and Canada 


Rims 

200 nous Cte 
cual any, 
ov 


Me . 
"hia . metHo 


Y. ; 
oak! York “ pishineg 
qo Rector 7 ” booklet oF Barrel - 

t 


‘ Send me 4 rae 
4 name 
t compan’ 
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TEST HARDNESS OF ANY SIZE, 
SHAPE, TYPE METAL . 


anywhere... 
ils 

easy 
motion! 


Accuracy guaranteed by individual calibration. Available in 
Newage Scales corresponding to: 


Rockwell “A” 35-75 Scale | Rockwell “15N” 70-95 Scale 
Rockwell “B’’ 5-100 Scale Brinell Medium 100-440 Scale 
Rockwell “C” 6-70 Scale Brinell Low 50-260 Scale 


Write today for Booklet er{ 630 | or demonstration in your shop. 


NEWAGE interRNATIONAL 
portable metal hardness testers 


ERNST PATENT #2536632 MADE IN U.S.A. 








NEWAGE INTERNATIONAL, INC., 235 E. 42 ST., NEW YORK, N.Y. 
3 BESTOBELL RD., QUEEN ELIZABETH WAY, TORONTO 14, ONTARIO 
DISTRIBUTORS’ INQUIRIES INVITED 








New! 


incor 


dywa-Lro/ 
ELECTRIC FURNACES 


COMPARE THESE FEATURES COMPARE THESE PRICES 


> Infinite Zone Control to 


2000° and 2300°F Firing =| Semi- 
es chamber Auto. | Auto. 
— > Zone temperature indication (H. W. .)| prices | prices 


by Pyrometer Selector Switch 
—> Porcelain Element Holders en | - | $432. 
> Auviomatic Hold and Cut-off = | _12"'x12"x12" 5.| $ | $550. 
instrument available Zz + 9x18" | $480. | $ $625. 


—> Infinite Variety of Time- 14’ *x14"x14" | 2 " 
Temperature Curves Obtain- | 99x20"x20"| $975.|$1140. 
able Ja’~18" 096" coo. 

=P Rugged Construction. High- ee = —— te 
est quality insulation used. (To_2000" Maximum Temp.) 


























Over 40 Standard Models — Write for complete literature 
INDUSTRIAL DIVISION 


lbs MANUFACTURING CO. 


Chester 1, Pa. 


Some Territories Available for Representation 





_, »..20 25 30. 36 
YES, 36 CONSECUTIVE YEARS 


AS USUAL, AT THE MAIN ENTRANCE OF THE 


NATIONAL METAL EXPOSITION 


GENERAL ALLOYS COMPANY, BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS” 


BRANCH 
OFFICES 
AND 
REPRESENT- 
ATIVES 





V\ 





THE QUALITY NAMES IN ALLOY ».< . 
LO FOR HEAT CORROSION ABRASION sbd3 


shift gears to \ 
AMPCO* Metal ‘ 


Eliminates gear failures; 
gives portable saw long, 
dependable life under severe service conditions 


Of the first 1,000 saws built, approximately 40% failed 
on test because material did not meet gear standards 
established by PET Engineering Department. 

Then PET switched to Ampco Metal — and gear 
failures have been eliminated completely. 

Ampco Metal really pays off in severe service. It has 
high compressive strength — doesn’t squash out. It 
resists abrasion, corrosion, cavitation-erosion. It gives 
high impact and fatigue values, and has excellent bear- 
ing qualities. 

Get longer life, extra stamina. Ask your nearest 
Ampco field engineer or write us. *Reg. U. S. Pot. Off. 


Ampco Metal, Inc. 
Dept. MP-10, Milwoukee 46, Wisconsin 


Sole producer of West Coost Plant * Burbank, California 
genuine Ampco Metal D-21A 














Cut your scrap loss 


Use AMPCO” Grade 24 dies 
to eliminate galling, loading 


L, you are drawing or forming stainless consider 
this: One manufacturer cut his reject rate from 
25% to less than 1% just by switching to Ampco 
Grade 24 dies. You can save too — here’s why: 
Ampco Grade 24 dies eliminate loading, galling, 
scratches, die marks. They have little or no pickup. 
This means far longer runs without redressing. 

Seventy-two sizes of Grade 24 die blanks are 
now available from stock at new low prices. They 
include centrifugally-cast rings, solid rounds, and 
rectangular shapes in commonly used sizes. 

Don't take the brunt of high forming, drawing, 
or bending costs. Get full information on Grade 24 
Die Blanks now. See your distributor or write 
Ampco, Milwaukee. *Reg. U. S. Pot. Off. 


Ampco Metal, Inc. 
Dpt. MP-10, Milwaukee 46, wicomin 


West Coast Plant © Burbank, Calif. 














i UNITRON 


METALLOGRAPH 


ond Universal 
Camera Microscope 





VISUAL OBSERVATION, MEASUREMENT, and PHOTOGRAPHY 
OPAQUE and TRANSPARENT SPECIMENS 
BRIGHT FIELD, DARK FIELD, and POLARIZED ILLUMINATION 


For hardly much more than the cost of a conventional metallurgical 
microscope, your laboratory can enjoy the convenience and features 
of a research metallograph. Well known users include Union Carbide 
and Carbon, Goodyear Atomic, General Motors, Brown Univ., Republic 
of Indonesia, etc. 

Revolvi lece with 
~ 3 Caoal epepleces. Geated cables. Megntbcation seemevaie exeple im 


@ Compact and entirely self-contained with built-in 3's" x 4's" camera, 
high-intensity illuminator, variable transformer. 


@ The image Is automatically in focus in the camero—transition from ob- 
servation to photography is instantaneous. 


@ Transmitted light accessories for transparent specimens Included. 
@ Calibrated square mechanical stage with rotatable stage plate. 


@ Many other important features and accessories includ polorizi 
apporatus, filters, micrometer eyepieces, film holders, on. Cabinet 


f.0.b. Boston. Complete Unit Only $1145. 


Write to Dept. PA-7 for illustrated catalog on this and other UNITRON 
Microscopes. 


United Scceutifie eee, * eS 


Boston 9, Mass 





Accessories optional at axtra cost: 35mm camera attachment and 
viewer (illustrated above). Accessories for low power macro-photog- 
raphy (not Illustrated). 
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1600 to 20 coils 


LARGE PITTSBURGH STRIP 
STEEL PRODUCER reports 
rolling 1600 coils of low car- 
bon, high carbon, stainless 
and alloy steel strip with Ta- 
lide rolls before same needed 
regrinding. Best previous serv- 
ice life obtained with steel 
rolls averaged between 16 


Stic a 
- 7 To’ 


--~~ Solid Carbide Rolls for 4- 168 to 7 hours 
High and Cluster-Type Mills. LEADING OHIO STRIP 
STEEL PRODUCER averages 
750 coils of various types 
and analysis between grinds, 
enabling them to operate 
their cold rolling mill con- 
tinuously without roll changes 
for 7 days, 3 turns per day. 
Previous steel rolls used aver- 
aged 6-8 hours, necessitating 
3 or 4 roll changes per day 
with considerable down-time. 


, 50 to 2 coils 
LARGE STEEL PRODUCER of 


straight chrome and nickel- 
chrome stainless steel strip 
now operates continuously for 
3 turns or more with Talide 
rolls, whereas with steel rolls 
it was necessary to change 7 
or 8 pair per turn. 50 coils 


Sleeved Rolls for Flat are now rolled per regrind 
Wire Mills. compared to 2 coils with 


steel rolls. J 








SINTERED CARBIDES - HOT PRESSED CARBIDES 
or Ask for Sales Engineer to Call. HEAVY METAL - CERMETS - HIGH TEMPERATURE ALLOYS. 
, . , , VER 25 YEARS’ EXP Cc 
Metal Carbides Corp. Youngstown 7, Ohio OVE S' EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


Send for New 84-Page Catalog 54-G 


OCTOBER 1954; PAGE 311 





with GLOBE Direct Drive 
TUMBLING BARRELS 


Talon sliders—the key to good zipper operation—get an 
80-minute burnishing in Globe Direct Drive Tumbling 
Barrels to remove all burrs. “Pulls”, “retainers”, and 
“stops” are burnished as carefully. As a result the parts 
feed through the hoppers of automatic machinery with- 
out jamming, and tool costs have been reduced. Finished 
slider assemblies ore bright dipped and tumbled in 
soap and water to provide the sparkling finish for 
which the Talon slide fasteners are known. 


Advantages? Talon relies on Globe Barrels to help 
make the small parts feed easily through automatic 
machines, to reduce tool costs, and to maintain quality. 


FREE — Let Hupp’s experimental engineering service ana- 
lyze your parts finish needs. Send samples of parts ond 
completed piece to show desired finish. Hupp will provide 
detailed cost-saving finishing recommendations . . . with- 
out obligation of course. 


Ask for 
Globe 
Tumbling 
Barrel 
Bulletin 
No. B-9 
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See the amazing new 


ILOTRO 


at the METAL SHOW 


* 


10 and 20 KW high frequency induction 
heaters with unusual advantages for modern 


production operations. Don't miss it. 


BOOTH 2102 
NOV. 1-5 International 
Amphitheatre, Chicago 


ELECTRIC-ARC INC. 


152 Jelliff Avenue, Newark 8, N.J. 


AIR RIN oN 











a 
YOUNG 


BROTHERS 


HEAT 
TREATING 
PROBLEMS 


Batch-Type Heat Treat Oven 


Young Brothers Ovens—whether standard types or spe- 
cial designs—are engineered for maximum savings and 
uniform results. For over 50 years, in hundreds of leading 
plants, Young Brothers Ovens have proven their outstand- 
ing efficiency and economy of operation. 


Whatever your problem in heat treating . . . regardless of 
the process you use, there is a Young Brothers Batch or 
Conveyor Oven that will solve your problem. Experienced 
engineers are available for consultation without obligation. 
Write for Bulletin 14-T, today! 


YOUNG BROTHERS COMPANY 





1829 Columbus Road Cleveland 13, Ohio 





Safer Mine Sweeping . . . New Challenge to Metallurgy 


The Problem: Highly corrosion-resistant 
Stainless Steel — weldable — 100% 


Non - Magnetic 
Waukesha No. 347 
(Columbium Stabilized) 
STAINLESS STEEL 





Non-Magnetic . . . for new rigid stand- 
ards on a great new fleet of mine 
sweepers. 


Ordinarily, Stainless Steel poses little dif 

ficulty in casting, to the skilled metallur- 

gist. But combine the demands of high 

stability, weldability, and low permeabil 

ity, and the simplest casting is a highly 

involved laboratory ptoject, both in its 
original specifications and in 
final production. 





call 





The problem was solved ef 








fectively with a special adaptation of 
Waukesha No. 347, columbium stabilized 
Stainless Steel, in a formula that was made 
weldable without heat treating, and pro 
duced with a non-magnetic permeability 
of less than 2 


Hove You A Castings Problem ? 


Here's your opportunity to prove Wauke- 
sha Metallurgical service in the most dif 
ficult alloys to your profit! Just send 
us a pattern for sample casting and 
make your own tests. Or write for booklets 
containing up-to-date details on Waukesha 
Stainless Steel and “Waukesha Metal 


WAUKESHA FOUNDRY CO. 


5404 LINCOLN AVE. 


WAUKESHA, WISCONSIN 


for Metallurgical Aid in Every Corrosion-Resistant Alloy 
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see SCHNELL 
at the Show 


visit BOOTH No. 2241 


. . » and see how a blank is made into a finished part 
with one stroke of the press in a three stage die by 
the Schnell patented deep drawing die process. 


On half tank sections formerly requiring four drawings 
operations with scrap running as high as 50%!! The Schnell process reduced 
scrap loss to 1% or less . and production increased tremendously, Other 
advantages include better metallurgical properties, less metal distortion and a 
more uniform wall thickness. Whatever your drawing or die problem may be, 
there is a Schnell process for doing the job faster, more efficiently and less 


and three annealing 





2400° F. 
attained quickly with 
“BUZZER” High Speed 

Full Muffle Furnaces. 


Designed primarily for high 
carbon and alloy steels. 


NO BLOWER or POWER NECESSARY 
... just connect to gas supply 


“BUZZER” Atmospheric 

Pot Hardening Furnaces 

assure even heat up to 
1650° F. 

Used for Salt, Cyanide and Lead 


Hardening. Also adapted for 
Melting Aluminum, 


Send for the complete 
"BUZZER" catalog today. 





expenalvely 


SCHNELL TOOL & DIE CORP. 


CHARLES A. HONES, inc. 
Salem, Ohio 


123 South Grand Avenue, Baldwin. L. L, N.Y. 

















Refractory Graphite 


High quality GLC GRAPHITE MOLD STOCK is characterized by its 
ability to withstand extremely high temperatures, resistance to 
thermal shock, high thermal conductivity, low thermal coefficient 
of expansion and inertness to many molten metals and slags. 


Let us fill your requirements for properly 
graded Flat and Round Graphite stock used in 


Sintering trays and boats, 
vacuum sintering crucl- 
collets and mandrels 
for machining green con 
pacts, crucibles for tung 
sten carbide and other 

ses for 1 pressed 
cemented carbides 

r 


lie 
] 


sieeve 


Technical Assistance Available bies 


m centrifugal 
Technical assistance in the selection, 
application and development of proper 
grades for the many uses of refractory 
graphite is readily available. An exam- 
ple of the developmental work we are 
doing with manufacturers is our coopera- 
tion in the casting of steel freight car 
wheels. Your inquiry will receive our 
prompt attention. 


skim- 

sores, carry- 

lding crucibles, 

fluxing tubes, bridges, 

run-out tables and other 

uses for aluminum extru 
sion and casting. 


col 19s 


Molds and 


rous 


shillers for fer 


castings 
Inner cores f{c q 


blies, outer and 
plungers lds and 
ther uses for hot pressed 
emented 


re > assem 
8 


outer m 


carbides 


r " 
wie assem 


nd 
tools. 


fer 
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1nd 


} 
es 
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ELECTRODE DIVISION 


oe Great Lakes Carbon Corporation y Niagara Falls, N. Y. Morganton, N. C. 
Sales office: Niagara Falls,N. Y. Other offices: New York, N. Y., Oak Park, Ill., Pittsburgh, Pa. 


]. B Hayes, Birmingham, Ala., George O'Hara, Long Beach, Cal Ltd 


Sales ‘Agents Northern Carbon & Chemica! Co Montreal, Canada. 


Great } 
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At Metal Show Booth 1755 


You Can See 


A FULL SIZE “CIRC-AIR” DRAW OR STRESS RELIEVING FURNACE 


OUR NEW METERING LOADER 


GAS FIRED MARTEMPERING UNIT FOR HOT OIL OR HOT SALT 


A typical Continuous “Circ-Air” Draw or Stress Re- 
lieving Furnace, glass paneled on one side, will show 
how “Circ-Air” Furnaces heat more uniformly than 
any other furnace ever built. 


A working demonstration will show how the hot 
gases are rapidly circulated around and through the 
work in the heating chamber, effecting the most uni- 
form heating of any known furnace. 


In conjunction with the “Circ-Air” Furnace we will 
have in operation our new “Metering Loader”. 


SEE these units in operation 


/ 


INDUSTRIAL HEATING (legge 


3570 FREMONT PLACE 


+ 


CT TLD EQUIPMENT COMPANY 


This loader is capable of metering to any continuous 
conveying mechanism from 100 to 5000 pounds per 
hour of small parts through the use of a variable 
speed drive, 20 to 1 variation obtainable. 


Also on display will be a new Gas Fired Hot Salt or 
Hot Oil Quenching Unit, built to operate in the 
range from 300 to 800 degrees F., for Martempering 
and Austempering. In this unit the salt or oil tem- 
perature is closely held and distortion is reduced 
through full uniform circulation of the hot quench- 
ing medium in the quenching area. 


at the Metal Show — Booth 1755 


DETROIT 7, MICH. 
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MERRILL 


MATERIALS HANDLING KING PORTABLE 
DEVICES BRINELL . 


HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable Brinell 
can be carried to the work, 
used in any position, and al- 
ways puts an actual load of 
3000 kg. on the 10mm. ball 


indenter. 


eeose00080 This 27-lb. portable tester 

has a 4-in. deep throat and 

a gap 10 in. high. For larger 

pieces, the test head is easily , rs 
removable for testing sections “ 

beyond the capacity of the —— al “Tl —_ 
standard base. 





Simple to operate, the tester is impossible to over- 
load, and even with inexperienced operators will pro- 
vide consistent accurate results well within the require- 
ments of the Bureau of Standards. 


mad ANDRE W 


Ue KING 

q BOX 606A 

Gem, ARDMORE, PENNA. 
«fl, ie a 
Visit us at Booth 1241 


PERECO 


Roller Hearth 
Electric 


FURNACE 


Easier | 














~} 











This new Model No. RH-68 PERECO Electric 
Roller Hearth Furnace is especially designed 
for rapid and easy handling of large or heavy 
loads, such as tools, dies, or products of similar 
nature which are difficult to load or unload 
from a hot furnace. Also ideally suited for 
enameling on bulky or heavy metal items. Typ- 
ical of all Pereco Furnaces built to specialized 
job-requirement, automatic temperature con- 
trols of all standard makes are available to 
meet the individual need. Tell us your need and 
let us propose the answer. For Catalog 


MERRI LL BROTH ERS Standard and Special 
56-31 ARNOLD AVENUE Units 450° to 5000° F. 


MASPETH, N. Y. PERENY EQUIPMENT CO. 


Dept. 9. 893 Chambers Rd., Columbus 92, Ohio 
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Introducing Nickel-Lume 
FOR 


BRIGHT NICKEL 
_ BARREL PLATING 


4 


60s* stele 


H-VW-M takes great pleasure in introducing the Nickel-Lume Barrel Plating Process, 
ideal for producing bright-from-the-barrel decorative nickel coatings on small auto- 
motive parts, jewelry, novelties, nail clippers, files, hardware, fasteners, screws, 
and similar items. The new process is an application of Nickel-Lume, which made 
its oppearance a year ago as an outstanding development in a bright nickel for 
rack plating. 

Barrel installations have been in operation in the field for some time with many 
enthusiastic users. An important feature of this bright-nickel barrel process, is the 
consistency of color maintained even in recessed areas, as in hard-to-plate threaded 
parts. Subsequent chromium plating can be handled with ease since the nickel 
deposit is very active and, unlike many bright barrel processes, is not brittle. 


Advantages of Nickel-Lume Barrel Plating are: mxmm 


Uniform Brightness—deposits, right out of the Complete Control—complete analytical control 
barrel, are uniformly bright with a pleasing of all constituents. 
“clean,” white color even in hard-to-plate areas. 

Wide Operating Range—current density and 
Low Stress—deposits are ductile and have a low temperature have a wide range with no resultant 
compressive or tensile internal stress. loss of brightness. 





Activation Not Required—no activation is re- Good Corrosion Resistance—nature of the addi- 

quired between the nickel and chromium or tion agent plus constant deposit characteristics 

other subsequent deposits. give a high level of protection to the plated 
surface. 

High Tolerance To Impurities—organics are 

tolerated in greater concentrations than in other Stability—not a “fussy” bath—remarkably stable 

bright baths. over long periods of operation. 





Nickel-Lume for Barrel Plating is the direct 
resulc of continuous research conducted at 
H-VW-M ... another example of Platemanship 
in action. Complete details and a new instruc- 
tion manual will be forwarded on request. 


Your H-VW-M combination— HANSON-VAN WINKLE-MUNNING CO, MATAWAN, WN. J. 
of the most modern testing Piants: Motawon, N. J. * Anderson, Ind. * Grand Rapids, Mich 
and development laboratory Sales OFFICES: ANDERSON * BALTIMORE * BOSTON * CHICAGO 
—of over 80 years experience CiEVELAND * DAYTON * DETROIT ©¢ GRAND RAPIDS 
in every phase of plating and LOS ANGELES * LOUISVILLE * MATAWAN © MILWAUKEE 
polishing — of a complete NEW YORK * PHILADELPHIA © PITTSBURGH * ROCHESTER 
equipment, process and sup SAN FRANCISCO °¢ SPRINGFIELD (MASS.) * ST. LOUIS 
ply line for every need STRATFORD (CONN.) © UTICA © WALLINGFORD (CONN. ) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES © EQUIPMENT © SUPPLIES 
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an operating model 
amatically Controlled 
U.S. VARIDRIVE 
TROL CONTROL 


On Display at 
BOOTH NO. 2012 
NATIONAL METALS 
EXPOSITION 
Chicago, Illinois 
NOV. 1 THRU 5, 1954 

















The action display demonstrates how the U.S. 
Varidrive motor can automatically maintain pres- 
sure, liquid level and constant feet per minute 
rewind. A new bulletin giving details of the Varitrol 
automatic system may be obtained at the U.S. 
Motors display booth, or by writing: 


: MOTORS 


U. S. Electrical Motors Inc. 
Box 2058, Los Angeles 54, Calif. 
or Milford, Connecticut 
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(co | 
Sus-ZERO 


CHESTS 


Temperatures 

as low as 

° 
-95; 
BELOW ZERO 
+ 

For Shrink Fits 
Seasoning Gauges 
and Precision Tools 
For Laboratory Tests 


REVCO RIVET COOLER Shown with 90 Rivet canisters... Model RSZ-503 
Special Equipment Added To Meet Customer Requirements, if desired. 


CU. TEMP. CAPACITY OUTSIDE —s 
inside (“) Dimen. (“’) 
FT. | "oam |L |W) ALL [WY] A UNITS® 








MODEL 








RIVET COOLER m 
RSZ-503 5.0 —30; |30/| 16) 18/42/28 \41 VY, HP 


SUB-ZERO | 


$zH-153 | 15 | —95* |23| 9 42|28 43 | % & % 











$UB-ZERO 
$ZH-653 


*Fan Cooled; Refrigerant F22 and F12; Current 110/60 « WRITE TO: 


REVCO INC....DEERFIELD, MICH. 


























6.5 | —85% |47/ 15) 16/60|28/43|%&% 




















Impressor 


for quick, on-the-spot hardness testing 
of non-ferrous metals and plastics 


- 


Simple to operate . . . gives an instant, dependable meas- 
ure of hardness. Operates on principle of forcing a 
spring-loaded indenter into the surface with the amount 
of penetration registering on a dial indicator. Can be 
used in any position... tamperproof...compact... rugged, 
yet weighs only 12 oz. Thousands used by industry. 
Write today for complete details. 


BARBER-COLMAN COMPANY, Dept. J, 1218 Rock St., ROCKFORD, Illinois 








The above illustration typifies the quenching methods employed by modern 
metal fabricating plants to protect the quality of their products 

Here a battery of B & G Hydro-Flo Oil Coolers is employed to keep 
quench oil constantly at a predetermined temperature. By controlling 
quenching conditions, uniformity of product ts assured 

B & G Hydro-Flo Self Contained Oil Coolers are complete packages... 


combining Coolers, Motors, Pumps, Strainers and all controls into single, 


integrated units. Fully automatic, they keep oil temperature at the desired 
degree through all stages of the quench 
Or if you prefer, the component parts of a B & G Hydro-Flo Oil Cooling 
System may be purchased and assembled on the job. B & G Quench Tanks 
are also available... either in standard designs or built to your specifications, 
Send for Catalog and Simplified Selection Manual. 


Hydro-Fio —.... 


OIL COOLING 
OIL QUENCHING EQUIPMENT 

| at BOOTH 441 

SYSTEMS NATIONAL METAL 


. en a EXPOSITION 
Battery of B & G Quench Tanks served by BELL & GOSSETT COMPANY 
B&G Ol Cooling System illustrated above. Dept. DP-16, Morton Grove, Ill. 

Canadian Licensee: §. A. Armstrong Lid., 1400 O'Conner Drive, Toronto 
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SPRING 
TESTERS 


for 
compression, 
tension, 
and torsion 
springs 


HARDNESS TESTERS 


with automatic diamond guard 


UNIVERSAL TESTING 
MACHINES 


FATIGUE TESTING 
MACHINES 


See at BOOTH 2329 


or write for data to 


TESTING EQUIPMENT CO., Inc. 


15 William St. New York 5, N.Y. 


DIRECT READING 
STATIC and DYNAMIC 
BALANCING MACHINES 
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Burni 


Published by Eclipce Fuel Tagintaring Co. 


lipse 
Ec P Rockford, Iflinois 


See Eclipse at the Metals Show 
for profit-pointers on pots 


Let us show you how easy it is to save 

money with Eclipse Pressed Steel Pots in 

your furnaces. If your heat treating prob- 

lems result from high fuel consumption, 

unpredictable pot failures, high pot in- 

ventory costs, or delays in getting the 

pots you want, when you want them, why 

not look into the advantages of pressed 

steel—“metallized” or uncoated? The 

Eclipse booth at the Metals Show (No. 

832-D in the American Gas Section) will be fully staffed, have 
sample pots available, and include specimens that definitely 
prove the cost-saving features of specially coated pressed steel 
pots for high temperature work! So, drop in for a visit. We'll 
be happy to talk over your pot problems! 


FAST DELIVERY FROM STOCK! 


For fast service, and to keep your pot inventory costs low, 
Eclipse offers the largest selection of pots available, anywhere. 
Practically any standard size and shape can be shipped the 
» same day your telegram or phone call is received. 


Eclipse Fuel Engineering Ce., 1127 Buchanan St., Rockford, Il. 
Eclipse Fuel Engineering Ce. of Canada, Ltd., Toronto, Ont. 


for TUMBLING 
IRON and 





COMPO 
17-D-4 


Deburrs or cuts down steel and iron parts 


. « prepares surfaces for chemical treating 
or organic finishing. For full 
details write for Bulletin B-5. 


Cveria bentiary « of . Feranice 


APOTHECARIES HALL CO f 


1} BENEDICT STREET - WATERBURY * CONN 
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THERE'S HEAT THE! PFAHRALLOY | 


ds z v 
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au3 
ma 


'§ FAHRALLOY 


Recuperator Liner tor Cement Mili Cooler 


Sra the more than 20 years that Fahralloy has been 
producing heat and corrosion resisting alloy castings for 
industry, versatility has been a keynote of the company’s opera- 
tions . . . versatility in design, in size, in composition to meet 
each individual need. Fahralloy thinking has always been in ~ 
terms of solving heat and corrosion problems. That's why 
Fahralloy castings assure better service and longer life. When 
you have a problem that involves the toughest of high tempera- 
ture service conditions, you can have complete confidence that 


you will find the solution at Fahralloy. 


Ea e 
Retort for Pit Type Carberizer 


CLARE CHARRON © 209 Curtis Building © Trinity 5-7633 
DETROIT Area Representative 
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HE FAHRALLOY CO. 


150th & Lexington Ave. — Harvey, Illinois 
in Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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New Combination idnsss Tester 





MAKES BOTH: 


That’s right! The new KENTRALL does the work 
of two “single-range”’, conventional hardness 
testers—yet costs no more than one machine. 


Thoroughly proven in the field over the past 

two years, the KENTRALL makes all Superficial 
Rockwell tests (15, 30 and 45 kg. loads), as 

well as all Regular Rockwell tests (60, 100 and 
150 kg. loads). Standard ‘‘C”’, ‘‘N” or Ball 
indenters may be used with the KENTRALL. 
Results show on a direct-reading dial with a single 
numerical scale. Major and minor loads are 
applied with dead weights, not springs. 


Designed and manufactured by The Torsion 
Balance Company, makers of precision balances 
for over 50 years, the new KENTRALL 
represents the first revolutionary improvement 
in hardness testers in over 20 years. 


If you now make both regular and superficial 

tests, the KENTRALL will cut your instrument Model CT-2 
costs in half. If you make only one range of Price $605 
tests, you pay no more for the additional range, 
which you may need in the future. 


Want complete information? Write for Bulletin RS. 
See the new KENTRALL demonstrated at the 
Metals Show, November 1-5 at Booth 2343. 


MAIN OFFICE AND FACTORY: CLIFTON, NEW JERSEY 
SALES OFFICES: CHICAGO, SAN FRANCISCO 


ve 197 
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Engineered ToYOUR Specific Need 








Furnaces 
and 
Kilns 
Performance— 
Proved for Years 











Pereco Electric Furnaces 


| . “7 oo 
have proved themselves for = .100 oD to 1.050 oD 
years in production, pilot — Stainless and Nickel Allo 


ant and laboratory use -for the oa Seamless and Welde 
sding nes the industrial 
and scientific world. Proved Heat Exchanger Tubes 


ayy etn dade A oo Pipe and other Pressure Tubes 
ndable long service le~eane, ‘ Annealing Furnace Tubes 
, ‘ uiet operation—and 


wiet operation Heating Element Tubes 
sieee, equigged wit Mechanical Tubing 


All cold drawn and bright annealed except 
j special heating element tubes which are as 
Standard Illustrations: id d d b i ht 1 d 
or Special Upper Left: Typical of the “LB” Series Laboratory weidec an right anneaied, 


Furnaces to Kilns offering extremely flexible firing cycle with 


normal operation up to 2700° F. Choice of sizes Large stocks of raw material assure 
and controls. Factory wired for ready use. 


rly shippin s 

Lower Right: A Model FG-430 General Purpose Heat oe y PP 9 schedule S 
Treating Furnace for use through full rai of 
needs including high speed steels. Choice full 
range of controls in handy separate panels. 


vcron Eni, | SMITH LUBE CORPORATION 


: Dept. 9, 893 Chambers Rd., Columbus 12, Ohio 11 Broadway, New York 4, N.Y. 
BOwling Green 9-5470 























een THE X-TRON 180 
the most versatile, U.S. made, high powered 


unit for x-ray of pipe lines, tanks, boilers, castings 


WHATIITIS 


The X-TRON 180 is a light weight, portable industrial x-ray unit. It con- 
tains a specially designed transformer and x-ray tube and a high voltage 
generator that delivers 200 K.V. and 15 M.A. continuously. The x-ray 


tube is of the end ground type with a 360° target that permits complete 
circumferential x-ray. 


WHERE IT IS USED 


This versatile, U.S, made x-ray unit is used to inspect weldments and 
construction of pipe lines, omtn, boilers, castings and other equipment 
in the field and in industrial plants and on ships. It will penetrate 21/8” 
of steel and easily gets into small spaces. 

The X-TRON 180 will traverse a pipe line greater than 12” in diameter 
and can be placed inside a ring of castings so that they all can be x-rayed 
at one time. 


Optional equipment permits even greater flexibility of application. 


See It In FEATURES 


Booth 2335 In order to do all of its many jobs, the X-TRON 180 must have many 
at the important advantages . . . and it does—10 in all. 


Metal Show Write, wire or call and we'll be glad to give you a description of these 
advantages plus any additional information you may require. 


MITCHELL RADIATION PRODUCTS CORP. 


128 E. Washington Street, Norristown, Pa. 














Norristown 5-7962 


OCTOBER 1954; PAGE 323 





Metal Progress Published by American Society for Metals, 730! Euclid Ave., Cleveland 3, Ohio 


Acheson Colloids Co........ 


Ajax Electric Co........ 
Ajax Electrothermic Corp.........+> 
Ajax Engineering Corp........666++e0+0+271 
Ajax Manufacturing Co... .. 6666666545 -42-43 
Aldridge oy Olle, Ime... 6 eee ees 
Allegheny Ludium Corp...........+. 
Allied Recccreh Pi Products, Inc...... 
Alloy Engineering & Casting Co... 
Alley Metal Wire Div. 

H. K. Porter Co., Ine.... 
Almeo Supersheen..... 
Alpha Corp. .......+.. 
Alvey-Fergusen Ce.... 
American Brass + 
American Bridge Co 
American Chemical Paint Ce. 
American Cyanamid Ce. 

Metal Chemicals Section. . 
American Gas Furnace Co... .. 
American Machine & Metals, Inc 
American Non-Gran Bronze Co 
American Optical Co...... 
Amertean Platinum Works. . 
American Smelting & Refining Co...... 
American Society for Metals 

coecccce — renin, 288, 292B 

Ampee Metal, Ine.. 


Apothecaries Hall Co.. 

Armstrong-Blum Mig. | ee 

Arwood Precision Casting Corp 

Ashworth Brothers, Ine. 

Atlas Mineral Products Co 1 
Babeock & Wilcox, Tubular Products Div... 
Baird Associates. .....66.6055 

Baker & Co., Inc........+. 
Baldwin-Lime-Hamilton ... 

Balteau Electric Corp 

Barber-Colman Co.......0.0sseeeeeee8 --318 
Bart Manufacturing Corp 

Bausch & Lomb Optical Co 

Bede Products Corporation 

Bell & Gonsett Co..... 

Bel-Ray Co., Ine... 

Berylliam Corp. 

Bethichem Steel Co 

Blaw-Knox Co. ... 

Boder Scientifie Co 

Branson Instruments, Ine 

Bridgeport Brass Co....... ° 

Bristol Co. 

Brooks & Perkins, Inc 

ND Te Dooce rcerccvecceccevesese 266 
Cambridge Wire Cloth Co..........660065 240 
Campbell Machine Div. 

American Chain & Cable 51 
CE Gino co cccecccccicucces 177, 281 
CasteMayer Corps ccccccccesccces ° 246 
SPEND GE Gece cccccccocevcecceces 70 
Chace Co., W. M 
Chase Brass & Copper Co...........66655 153 

250 
Cincinnati Milling Machine Co........ 226-227 
Cineinnat! Sub-Zero Products Co.......... 154 
Gee Bemtpesems Geos ccccccccceccccocce 62 
Cities Service OU Co 41 
Ce SNS Tce ccceecceevecees 244 
Cleveland Crane & Engineering Co....... . 61 
Cleveland Metal Abrasive Co............65 59 
Climax Molvbdenum Corp 
Copmmeee Vees Bieed Gases cccccccvccecs 236 
Consolidated Vacuum Corp 
Continental Industrial Engineers, Ine 
Cooley Electric Manufacturing Corp 
CONSE HOD Doc ces cecsccccccoceece 
Sy IED Cnn so nndoeec0edeseees 277 
Crucible Steel Co, of America. ..193, 221, 241 
Dempsey Industrial Furnace Corp 56 
Detroit Testing Machine Co............ 19, 53 
Diee Co. J. W s 
Dietert Co.. 
Oe SRes Gooccccccsvccescececsece 278 
mew Pupmese Gaocccccescccceccccsceces 180 
Drever Co. 


Du-Lite Chemical Corp 
duPont de Nemours & Co., 
Duralae Co. 
Feee High Frequeney Corn 
Eclipse Fuel Engineering Co.......... 157, 320 
Fhetrand & Tholand, Ine 62 
Blectrie-Are, Une... 6.6 ccc cece ees eeees BIB 
Electric Furnace Co......... Inside Back Cover 
Flectre Allove Div.. American Brake Shoe Co. 2 
Electro Metallurgical Co., Unit of 

Union Carbide & Carbon Corp 
Engineered Precision Casting Co 
Enthene, Ine. 
Erico Products, fnc.. . 
Ethyl Corp..... 


METAL PROGRESS; PAGE 324 


© index to Advertisers ° 


Fahralley Co. ....6--6s665% 
Fink] & Sens Co., A....... 
Firth Sterling, Lne.. 

Flinn & Dreffein Engineering Ce 
Foxbore Co. ...... 

Garden City Fan Co.. 


General Alleys Co 
General Electric Co.. 
G. E. X-Ray Co.. 
Gorden Ce., Claud s.. 
Great Lakes Carbon Corp.. 
Great Lakes Steel ate 
Gries Industries, Ine.. 
Gulf Oil Corp.. oe ee 
Hacker & Ce., Ine., "Wm. Jeccces 
H & H Tube Co..... 
Handy & Harman. 
Hanson-Van Winkle-Munning. ° 
Harper Electric Furnace Corp.. 
Harshaw Scientific Div., 
Harshaw Chemical Co.. 
Hayes Inc., C. 1., 
Haynes Stellite Co., Unit of 
Union Carbide & Carbon Corp. 
The Hays Corp.. 
Heatbath Corp... 
Hevi Duty Electric Co. 
H Voltage oaaTinD Corp. 
Holeroft & Co... 
ones Inc., Chas. A.. 
Hooker Electrochemical Co.. 
The Hoover Co 
Hockins Mfg. 
Houghton & Co., E. F 
Hunter Deuglas Corp 
Happ Corp., Globe Stamping Div 
Illinois Testing Laboratories, Inc... . . 
Induction Heating Corp 
Indastrial Filtration Co 
Industrial Heating 1 “wore Ce.. 
International Nickel Co 


Johns-Manville . 

King Ce., Andrew... 

Kux Machine Co.. 

Lake Erie Enginecring Corp 
L & L Manufacturing Co. 
LaSalle Steel Co... 

Latrobe Steel Co 

Lempeo Products, Inc.. 
Lepel High Frequency Labs. 
Lester-Phoenix, Inc... 


Linde Air Products Co., Unit of 
Union Carbide & Carbon Corp 
Little, Ine., Arthur D 
Little Falls Alloys, Inc... 
BORE GED Eeccccececesecnsoeesees 186 
BMG GHEE Give cccccccccosccescenes 246 
Lacifer Furnaces, Ine 
Magnaflax Corn. 
Magnethermiec Corp 
Magnetic Analysis Corp 
Mahon Co., R. C 


Manhattan Rubber Div., Raybestos 
Manhattan. Ine 


DOME, BB. scccccvcccccocccscccecsos 
Medart Company 
Meriam Instrument Co..........66666006 53 
BONE BUEMccecccccccecccceescosecese 316 
Metal Carhides Corp.........-0eeseeeees S11 
Metal Hivdrides Co... . 1. .ccccseccccsecss 182 
Metal Treating Institate 
Metalwash Machinery Corp § 
Midland Industrial Finishes Co............ 27 
Minneanolis-Honevwell Regulator Co. 

(Industrial Divicion)...........50-51, 268 
Mitchell-Rradford Chemical Co 218 
Mitchell Radiation Products Corp..........323 
Molvhdenum Corp 
Motch & Merrvweather Machinery Co....... 47 
Moarravy Wav Corp... 
National Machinery Co... .. 2.6.66 665 000s 40 
National Metal Abrasive Co............55- 25 
National Research Corp... ... 2.66666 6s eee 303 
Newage International, Inc................308 
Wtagere Atal Cece cccccccccccccccsccce 68 
PE Te ccc cceeconsesebes ees 184 
Nitrogen Division 

Allied Chemical & Dve Corp 
North American Mfg. Co... ... 2.666 ee eee 189 
Northwest Chemical Co 39 
Westen Ces scccccccccccccccccsccccccss - 18 
Oakite Products. Inc... . 
Ohie Crankshaft Co 


Ohie Seamless Tube Div 

Ohie Steel Foundry 

Olsen Testing Machine Co., Tinius 

Pangbeorn Corp... 

Park Chemical Co 

Parker Stamp Works, Inc 

Pennsylvania Salt Mig. Co 

Pereny Equipment Co. 

Picker X-Ray Corp. 

Pittsburgh Lectrodryer Corp 

Precision Castings Co 

Precision Steel Warehouse, Ine 

Pressed Steel Co.. 

Production Specialties, Ine 

Puritan Mig. C 

Pyrometer Instrument Co 

Radio Corp. of America 

Raybest hat In 
Manhattan Rubber Div. 

Republic Steel Corp 





Revere Copper & Brass, Inc 
Reynold Metais Co 

Richards Co., J. A 

Rigidized Metals Corp 
Roberts Co., C. 

Rockwell Co., 

Rolled Alloys, Ine 

Roll Formed Products Co 
Rolock, Ine. . 

Rotary Electric Steel Co 
R-S Furnace Corp.. 

Rubicen Co. 

Ryerson & Son, Inc., Jos. T 
Salem-Brosius, Ine. 
Sandvik Steel, Ine 

Sargeant & Wilbur, Inc... .......565e0565 152 
Saunders & Co., Alexander 
Scherr Co., Ine., George 
Schnell Tool & Die Corp...... 
Scientific Electric. . 

Seovill Mfg. Co 

Sel-Rex Precious Metals, Inc 
Sessions & Son, J. H 
Seymour Mfg. Co 
Shenango-Penn Mold Co 
Sinclair Refining Co. 


Solventol Chemical Products, Ine 5 
Spencer Turbine Co... ... 6.6.6 eee eeenes 247 
Standard Alloy Co., Ine 
Standard Steel Treating Co............4+6:+ 
Seamwoed Corps occ cccccccccccccccccses 
Star Stainless Serew Co... ... 6.660 es ences 62 
Steel City Testing Machines, Inc 
Stokes Machine C 
Sunbeam Corp 
Bam OF Cece cccccccccccccccese ° 
Gupenter Tebe Cercccccccccscccessccese 1 
Surface Combustion Corp... .Inside Front Cover 
Swift Industrial Chemical Co TRETETITiTry 58 
Taber Instrument Co 
Technie, Ine 
Technical Operations, Inc 
Tenney Engineering, Inc 
Testing Equipment Co., Ine 
Thermo Electric Co., Ine 
Thompson Prodacts, Inc 
Timken Roller Bearing Co....... 6... aee 229 
Titanium Alloy Mfg. Div., Natl. Lead Co... .169 
Titan Metal Mfg. Co.........eceeceses 192A 
Torsion Balance Co. ...............-53, 322 
Uddeholm Co. of America 
Union Carbide & Carbon Corp. 
1 181, 

Uniteast Corp 
United Scientific Company....... 6.655655 310 
U. S. Electrical Motors, Inc..............318 
United States Rubber Co.............555. 192B 
United States Steel Corp ¥ 
Upton Electric Furnace Co..........-665. 57 
Utica Drop Forge & Tool Corp............302 
Vanadium-Alloyvs Steel Co... . 2... 6665 06- 201 
Vena GeePec cc cccsscecccsccccecses 305 
Waukee Engineering Co... .. ~~. 66 66 ee eens 248 
Waukesha Foundry Co........ 6-66-0800 313 
Western Products, Inc 
Westinghouse Electric Corn. 
74-75, 208B, 294-295 
Wheeleo Instruments Div., 

Barber-Colman Co... ......665565 
White Metal Rolling & Stamping Corp 
Wickwire Spencer Div., 

Colorede Fuel & Iron Corp 
Wilson Mechanical Instruments Div., 

American ~~ & Cable 
Wiretex Miz. Co 
Yale & Towne Mfg. Co., Powdered Metal 

Products Div. 


Young Bros. 

Youngstown Foundry & Machine Co........- 283 
Youngstown Sheet & Tube Co... .. 56.65 56> 171 
Youngstown Welding & Engineering Co... . . 59 


KABLE PRINTING CO. 








‘Furnaces 


ay 


«© 





3000 Ibs. of steel tubing, per hour, are bright normalized in this 
EF gas-fired radiant tube type special atmosphere furnace. 


A large capacity continuous strip normalizing, annealing and 
galvanizing unit. This is a combination EF gas fired radiant tube 
and electrically heated installation 
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Installation of five EF speciol atmosphere continuous 
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furnaces bright annealing stoinless steel wire, 





We are in position to design, build and put in 
Operation: continuous equipment for hot or cold 
rolled, high or low carbon, stainless, silicon, -tin- 
plate, alumioum, brass, bronze or any other ferrous 
or non-ferrous metal—for bright annealing, nor- 
malizing, galvanizing, aluminizing, tinning or any 
other process—in the size and type best suited to 
your plant, process, product or production require- 
ments. No job is too large or too unusual. 

Put your production furnace problems up to 
experienced engineers—ist pays 


THE ELECTRIC FURNACE CO. 
Salem « Ohio 


Gas Fired,,Oil Fired and Electric Furnaces 


Canadian Associates @ CANEFCO LIMITED e@ Toronto 1, Canada 
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Lubrication Problem? 
Check Properties of this Lubricant... 


‘dag’ Colloidal Graphite—Dry solid, softer than 
talc, conducts heat. Forms tenacious dry lubricat 


ing film net affected by any temperature you are 
likely to meet. Dispersible in many fluids, co 
dispersible with many solids. Impervious to de- 
greasing agents, anti-corrosive. Kinetic coefhcient 
of friction in the range of .065-.09 (mild steel 
or graphited steel). 


In Wire Drawing—‘dag’ Colloidal Graphite les 
sens die wear, assures uniform wire dimensions. 
In Forging—By pre-treating dies with ‘Aquadag’, 
a dispersion of colloidal graphite in water, scal 
ing and sticking are minimized, die life is length 
ened. In Stretch-Forming — Colloidal graphite 





reduces tearing and rippling, eliminates seizing 
on the die. In Piercing—Piercers, punches, and 
similar tools are provided with a non-galling, 
self-lubricating film; extends die life. In Other 
A pplications—In extruding, spinning, die-casting, 
ingot-mold stripping, press-fitting, cutting, and 
other metal-forming operations—wherever a high 
temperature lubricant or release agent is required 

‘dag’ dispersions fill the bill. Write today for 
more detailed information. Ask for Bulletin No. 
426-K7 


Dispersions of molybdenum disulfide are 

available in various carriers. We are also 

equipped to do custom eee solids 
in a wide variety of vehicles. 


Acheson Colloids Company 


Port Huron, Michigan 
iso ACHESON COLLOIDS LIMITED, LONDON, ENGLAND j 
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